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GLOSSARY

catchment area.--An area surrounded by a continuous ridge within which all 
runoff is expected to join into a single flow stream, and which extends 
to the point of junction of this flow stream (downstream) with the ridge. 
Natural boundaries, manmade boundaries, or minimum size of pipe are 
criteria which can be used to define the catchment (Alley, 1976).

constituent load.--The total amount of a selected constituent in a storm 
runoff, or a specified period of time, discharged into a receiving water.

impervious areas.--Areas which do not permit percolation of water, such as 
streets, sidewalks, roofs, and paved parking lots.

-impervious areas 3 effective. --Impervious areas which are connected and, in 
turn, connect to some means of conveying the runoff out of the areas, 
such as roofs which drain onto driveways, streets, sidewalks, and paved 
parking lots.

impervious areas 3 noneffective.-- Impervious areas which are not connected to 
other impervious areas and which drain to pervious areas, such as roofs, 
which drain onto lawns.

land use.--/\ term which relates to both the physical characteristics of the 
land surface and the human activities associated with the land surface 
(Alley, 1976).

model calibration.--The process of fitting a model to a set of observed data. 
This is done by changing unknown or uncertain model parameters 
systematically within their allowable ranges until a "best" fit of the 
model to the observed data is achieved (Alley, 1976).

pervious areas.--Areas that allow percolation of water, such as lawns and 
fields of porous material.

receiving water. --"Natural" body of water that runoff from one or more catch 
ments enters; this includes a tributary, river, estuary, bay, lake, or 
other body of water.

METRIC CONVERSION FACTORS

Multiply

inch 25.40
foot (ft) .3048
acre .4047
square mile 2.590
cubic foot per second (CFS or .02832
ftVs)

ton per acre-foot (ton per ac-ft) 1.119X 10~ 3
ton per day -9072

To obtain

millimeter
meter
hectare
square kilometer
cubic meter per second

metric ton per cubic hectometer 
metric ton per day

microgram per liter (UG/L) 
milligram per liter (MG/L) 
mill Hiter (ML)

VI



HYDROLOGIC DATA FOR URBAN STORM RUNOFF FROM THREE LOCALITIES 

IN THE DENVER METROPOLITAN AREA, COLORADO

By Sherman R. El 1i s

ABSTRACT

Urban storm-runoff data, collected from 1975 to 1977, on three catchment 
areas in the Denver metropolitan area are presented in this report. The 
catchments are predominantly a single-family residential catchment area in 
Littleton, a multifamily residential and commercial catchment area in Lake- 
wood, and a high-density residential and commercial catchment area in Denver. 
Precipitation, rainfal1-runoff, snowmelt-runoff, water-quality (common con 
stituents, nutrients, biochemical oxygen demand, coliform bacteria, and 
solids, trace elements, and pesticides), and catchment-area data are necessary 
to use the U.S. Environmental Protection Agency's Storm Water Management Model 
II. The urban storm-runoff data may be used by planning, water-management, 
and environmental-protection agencies to assess the impact of urban storm run 
off on the hydrologic system.

INTRODUCTION

Colorado and, in particular, the Denver metropolitan area are experienc 
ing an increase in population and industry that is having a profound effect on 
water quality and on the usefulness of streams draining the area. Water- 
quality problems can be unusually severe in urban areas as a result of dense 
population and numerous industrial operations. The quality of the urban storm 
runoff flowing into the receiving waters is a factor that needs to be 
considered in waste-treatment-management systems because of the potential for 
pollution by the runoff.

Public Law 92-500, the Federal Water Pollution Control Act, (amendment of 
1972) Section 208, requires the development and implementation of a plan for a 
coordinated waste-treatment-management system. State, county, and local 
agencies have directed attention to the identification of major sources of 
water pol1ution untreated or inadequately treated domestic and industrial 
waste. Ultimately, though, attention needs to be directed toward identifica 
tion and description of less obvious water-pollution sources. Storm-water 
runoff is one such source of water-quality degradation. A hydrologic-data 
base is necessary to permit determination of the magnitude and type of pollu 
tion caused by storm-water runoff.
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During 1975, the U.S. Geological Survey entered into separate, but coor 
dinated, cooperative agreements with the Denver Board of Water Commissioners, 
the Denver Regional Council of Governments, and the Urban Drainage and Flood 
Control District to investigate the quantity and quality of urban storm runoff 
originating from three catchment areas in the Denver metropolitan area. The 
catchment areas selected were a single-family residential catchment area in 
Littleton where storm runoff flows out of the catchment area in a tributary to 
Big Dry Creek, a multifamily residential and commercial catchment area in 
Lakewood where storm runoff flows out of the catchment area through a storm 
drain at North Avenue on the Denver Federal Center, and a high-density resi 
dential and commercial catchment area in Denver where storm runoff flows out 
of the catchment area through a storm sewer at Thirty-sixth Street. Monitor
ing sites were established by the U.S. Geological 
the storm runoff leaves each catchment area. The 
toring sites used in this report are: 06710200

Survey at the 
identificat ion 
Big Dry Creek

points where 
of the moni- 
tributary at

Littleton; 06711635 North Avenue Storm Drain at Denver Federal Center, at 
Lakewood; and 0671^100 Thirty-sixth Street Storm Sewer at Denver. The loca 
tions of the monitoring sites are shown on figure 1 and general information 
about the sites is summarized in table 1.

Table 1. Selected data for monitor-ing sites 
and their catchment areas

U.S. 
Geological

Survey
downstream

order
number

06710200

Name of monitoring site

Big Dry Creek tributary
at Li ttleton----------

Lat i tude-
longi tude

of
mon i toring

si te

39°35'46",
104°57'06"

Dra inage
area ,

in acres

606

Percentage 
of area
covered by
effect ive
impervious
surfaces

15

06711635 North Avenue Storm Drain 
at Denver Federal Cen 
ter, at Lakewood ----

06714100 Thirty-sixth Street
Storm Sewer at Denver-

39°43'21", 
105°07'47" 76.7 30

39 0/t6'23", 
104°58'46" 2,246



EXPLANATION
06710200

A MONITORING SITE AND 
NUMBER

1 \

Cherry Creek~\ 
Reservoir

\
T.5S.

10
I

15 MILES 
I

10 15 KILOMETERS

Figure 1. Location of monitoring sites and general features.



Publication of the precipitation, hydraulic, and water-quality data is 
intended to serve two purposes:

1. To make the data available to planning, water-management, and 
environmental-protection agencies so that they may use the data to assist in 
assessing the impact of urban storm runoff on the hydrologic system.

2. To provide data needed to apply the U.S. Environmental Protection 
Agency's Storm Water Management Model II (Huber and others, 1975) or similar 
models to the catchment areas.

APPROACH

Automated water-quality sampling and rainfal1-runoff monitors were 
installed at each site during February 1976. The automated monitor and its 
operation is described by Smoot, Davidian, and Billings (197*0- Gage height- 
discharge relationships for sites 06711635 North Avenue Storm Drain at Denver 
Federal Center, at Lakewood, and 06714100 Thirty-sixth Street Storm Sewer at 
Denver, were derived using V-notch weirs and their theoretical ratings. The 
gage height-discharge relationship for site 06710200 Big Dry Creek tributary 
at Littleton was derived using the step-backwater approach (Shearman, 1976), 
supplemented by current-meter measurements.

Prior to February 1976, samples for water-quality analysis were collected 
from the three sites at times that were not correlated with rainfall runoff. 
These samples, referred to as miscellaneous samples in this report, were 
analyzed for numerous water-quality constituents to determine which water- 
quality constituents were to be analyzed in samples collected later in the 
investigation, following installation of the monitors.

DESCRIPTION OF THE CATCHMENT AREAS

Littleton

The catchment area in Littleton (fig. 2) consists of 606 acres (0.95 
square mile), of which approximately 75 percent is single-family dwellings and 
25 percent is parks and open space. Approximately 15 percent of the catchment 
area is covered by effective impervious surfaces and 10 percent of the 
catchment area by noneffective impervious surfaces. The catchment area has 
essentially no storm-sewer system, relying mostly on street gutters and 
ditches for flow conveyance.

Three rain gages were installed in the catchment area (fig. 2). Rain 
gage 1 is located at the shelter housing the monitor, rain gage 2 is located 
at Newton Junior High School, and rain gage 3 is located at Ames Elementary 
School.



104°57'30" R.68W. R.67W.

T.5S.

39°35

EXPLANATION
06710200

* RAIN GAGE. MONITORING

SITE, AND STATION 
NUMBER 

2
RAIN GAGE AND NUMBER

CATCHMENT AREA 
BOUNDARY

Base from U.S. Geological Survey 
Highlands Ranch, 1965

1 MILE

.5 0
-I I  I I  I 1=

1 KILOMETER

CONTOUR INTERVAL 10 FEET 
DATUM IS MEAN SEA LEVEL

Figure 2. Outline of study area, and location of rain gages and monitoring site 
for the catchment area in Littleton drained by tributary to Big Dry Creek.



Lakewood

The catchment area in Lakewood (pi. l) consists of 76.7 acres 
(0.12 square mile), of which approximately 50 percent is undeveloped land, 
about 30 percent is multifamily dwellings, and about 20 percent is commercial 
development. Approximately 30 percent of the catchment area is covered by 
effective impervious surfaces and approximately 10 percent by noneffective 
impervious surfaces. A trunk storm sewer crosses the catchment area in the 
center of the southern one-half of the area. Street gutters convey the runoff 
to the storm sewer.

One rain gage was installed in the catchment area at the shelter housing 
the monitor (pi. 1). The rain gage probably provides adequate rainfall data 
for the catchment area except during localized thunderstorms.

Denver

The catchment area in Denver (pi. 2) consists of 2,246 acres (3-5 square 
miles), of which about 37 percent is multifamily dwellings, about 37 percent 
is mixed single-family and multifamily dwellings, about 20 percent is 
commercial development, and 6 percent is parks. Some of the high-use 
commercial areas, especially near the South Platte River, contain several 
small industrial establishments. Approximately 40 percent of the catchment 
area is covered by effective impervious surfaces and about 25 percent of the 
catchment area by noneffective impervious surfaces. The catchment area is 
completely underlain by a complex storm-sewer system that conveys the runoff 
through the Thirty-sixth Street storm sewer. The catchment area is 
representative of other parts of the city's urban center.

Three rain gages were installed in the catchment area (pi. 2). Rain 
gage 1 is located at the shelter housing the monitor, rain gage 2 is located 
at Gilpin Elementary School, and rain gage 3 is located at Morey Junior High 
School.



RAINFALL DATA

Daily average rainfall data for the Littleton catchment area 

are presented in table 2, for the Lakewood catchment area in 

table 3, and for the Denver catchment area in table b. The rainfall 

data for the Littleton catchment area (table 2) and the Denver 

catchment area (table k) represent the average rainfall for each 

catchment area based on data collected from all the rain gages.

Rainfall data for the Denver catchment area are presented only 

for 1976 because periodic instrument malfunctions prevented 

obtaining a complete record for 1977. Rainfall data for Denver for 

1977 may be obtained from the National Weather Service and can be 

used to obtain an estimate of daily rainfall for the Denver 

catchment area.



Table 2.--Estimated rainfall for 1976-77 from unofficial gages

for Littleton catchment area

[Rainfall, in inches, reported at 0800 hours for the preceding 2k hours]

Day

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
2k
25

26
27
28
29
30
31

Apr! 1

0.00
.00
.00
.00
.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.13

.03

.00

.05

.00

.00

.00

.00

.00

.00

.15

.00

.k6

May

0.00
.00
.00
.00
.00

.00

.13

.00

.00

.00

.00

.00

.00

.00

.00

.00

.05

.00

.00

.00

.10

.45

.00

.00

.02

.00

.00

.00

.00

.00

.08

June

0.00
.02
.00
.00
.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.17

.52

.00

.00

.00

.00

.00

.12

.00

.00

.00

.00

.00

.00

1976

July

0.00
.00
.00
.00
.00

.00

.00

.00

.00

.00

.00

.00

.Ok

.00

.00

.00

.00

.00

.00

.06

.00

.00

.00

.00

.00

.28

.10

.00

.00

.00

.00

August

0.00
.27
.40
.19
.13

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.14

.00

.00

.00

.00

.00

.00

September

0.00
.00
.00
.00
.00

.00

.00

.24

.11

.00

.00

.00

.00

.06

.00

.05

.00

.00

.00

.00

.00

.00

.21

.00

.00

.23

.59

.00

.00

.00
  

October

0.00
.00
.00
.00
.00

.00

.15
t 1 )
---
---

___

___

___
  
---
  
---

___
  
---
---
___

___

  
---

---



Table 2. --Estimated rainfall for 1976-77 from unofficial gages 
for Littleton catchment ar>ea--Cor\t inued

Day

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

Apr i 1

0.00
.00
.00
.04
.01

.00

.00

.00

.00

.00

.00

.03

.07

.04

.00

.22

.00

.00

.05

.27

.03

.00

.00

.00

.00

.00

.00

.00

.00

.00
-- -

May

0.00
.02
.00
.00
.00

.00

.00

.00

.00

.00

.00

.00

.00

.01

.00

.00

.00

.00

.00

.00

.03

.00

.00

.00

.00

.00

.00

.00

.04

.00

.00

-^age discontinued
2 Gage discontinued

1977

June July

0.01
.00
.00
.00
.00

.00

.00

.00

.00

.00

.00

.36

.01

.06
(2)

__ _ _ _ _
___ ___
--- ---
___ ___
-- - ---

___ ___
--- ---
___ ___
___ ___
___ ___

__ _ __ _
___ ___
___ ___
---
___ ___
___ ___

October 8, 1976.
June 14, 1977.

August September October

_   _ _ _ _ _ _ _

--- --- ---
___ ___ ___
___ ___ ___
___ ___ ___

___ ___ ___
--- --- ---
--- --- ---
--- --- ---
___ ___ ___

__ _ __ _ __ _
--- --- ---
___ _   ___
___ ___ ___
--- --- ---

__ _ __ _ ___
___ ___ ___
___ ___ ___
--- -   ---
___ ___ ___

___ ___ ___
--- ---
___ ___ ___
___ ___ ___
--- --- ---

___ __ _ ___
___ ___ ___
___ ___ ___
___ ___ ___
--- --- ---
___ ___ ___



Table 3. Estimated rainfall for 1976-77 from unofficial gage
for Lakewood catchment area

[Rainfall, in inches, reported at 0800 hours for the preceding 2k hours]

Day

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

Apr 5 1

0.00
.00
.00
.00
.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.12

.00

.00

.00

.00

.00

.09

.06

.11

.00

.37

May

0.00
.00
.00
.00
.00

.05

.00

.00

.00

.10

.00

.00

.00

.00

.00

.11

.00

.00

.00

.01

.09

.29

.12

.00

.12

.01

.00

.00

.00

.00

.00

June

0.06
.00
.00
.00
.00

.00

.02

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00
1.02
.15
.00

.00

.00

.07

.06

.00

.00

.00

.00

.00

.00

1976

July

0.00
.00
.00
.00
.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.23

.26

.00

.00

.00

.00

.14

.19

.00

.00

.00

.00

August

0.28
.02
.51
.10
.00

.00

.00

.00

.01

.04

.00

.04

.00

.00

.00

.00

.00

.11

.02

.00

.00

.00

.00

.01

.05

.00

.00

.00

.00

.00

.00

September

0.01
.00
.00
.00
.00

.00

.00

.17

.02

.00

.00

.00

.00

.26
  59

.06

.00

.05

.23

.22

.00

.00

.07

.00

.28

.59

.91

.14

.01

.00

October

0.00
.00
.00
.00
.01

.00

.46

.03

.00C 1 )

___
___

---
---

___

---

___

---

___
___
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Table 3---Estimated rainfall for 1976-77 from unofficial gage 
for Lakewood catchment area--Cont inued

Day

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

Apr! 1

_ _ _
---
---

0.00
.00

.00

.00

.00

.00

.00

.16

.28

.29

.02

.49

.21

.00

.01

.03

.74

.06

.00

.00

.00

.00

.00

.00

.00

.00

.00
___

May

0.00
.05
.00
.00
.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.15
( 2 )

---
---

___
___
---
___
 
---

1977

June July August September October

___ _ _ _ ___ ___ _ _ _
--- --- ---   - ---
--- --- --- --- ---

--- ---
___ ___ ___ ___ ___

___ ___ ___ ___ ___
--- --- --- --- ---
--- --- --- --- ---
---   -   - ---
___ ___ ___ ___ ___

___ ___ ___ ___ ___
--- ---   - ---
--- ---   -   - ---
___ ___ ___ ___ ___
___ ___ ___ ___ ___

___ ___ ___ ___ ___
___ ___ ___ ___ ___
___ ___ ___ ___ ___
___ ___ ___ ___ ___
___ ___ ___ ___ ___

___ ___ ___ ___ ___
--- --- --- --- ---

--- -   ---
--- --- ---

___ ___ ___ ___ ___

___ ___ ___ ___ ___
___ ___ ___ ___ ___
___ ___ ___ ___ ___
___ ___ ___ ___ ___
___
--- --- --- --- ---

x Gage removed October 9, 1976 
2 Gage removed May 21, 1977.
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Table 4. Estimated rainfall for 1976 from unofficial gages
for Denver catchment area

[Rai

Day

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

nfal ] , in

Apri 1

0.00
.00
.00
.00
.00

.01

.01

.00

.00

.00

.00

.00

.00

.00

.03

.00

.43

.00

.00

.07

.00

.00

.02

.00

.00

.06

.36

.00

.19

.38
__ _

inches, reported at

May

0.00
.00
.00
.00
.02

.02

.01

.00

.00

.00

.00

.00

.00

.00

.02

.00

.00

.00

.00

.02

.23

.23

.00

.01

.08

.00

.00

.00

.00

.00

.00

June

0.00
.00
.00
.00
.00

.04

.02

.00

.00

.00

.00

.00

.00

.00

.00

.00

.13

.38

.00

.00

.00

.00

.09

.01

.00

.06

.00

.00

.00

.00
___

0800 hours for the preceding 24

July

0.00
.00
.00
.00
.00

.00

.00

.00

.00

.00

.00

.01

.00

.00

.00

.00

.00

.00

.28

.34

.38

.00

.05

.00
1.29

.00

.00

.00

.00

.01

.01

August

0.90
.17
.00
.27
.00

.00

.02

.00

.00

.00

.01

.04

.03

.00

.00

.00

.06

.00

.02

.00

.00

.00

.00

.09

.00

.00

.00

.00

.00

.00

.07

September

0.00
.00
.00
.00
.00

.00

.00

.00

.00

.00

.00

.00

.02

.23

.08

.00

.02

.00

.27

.00

.00

.15

.00

.00

.29

  39
.13
.00
.00
.00
___

hours]

October

0.00
.00
.00
.00
.00

.23
t 1 )
---

---

___
___
___
___
---

_ _  
___
___
---
---

___
  
  
---
___

___

___
___
---
___

l Gage discontinued October 7, 1976.
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RAINFALL-RUNOFF DATA

Rainfal1-runoff data obtained for the Littleton catchment area 

are presented In tables 5 through 13- Estimated values of runoff in 

the tables were determined using two different methods. All 

estimated values of runoff, except those for April 29, August 1, and 

September 7, 1976, were determined by manual plotting of a 

hydrograph and estimating the beginning and ends of the hydrograph. 

Estimated values of runoff for April 29, August 1, and September 7, 

1976, were made using the Storm Water Management Model II (Huber and 

others, 1975). These estimates are subject to revision because of 

continuing calibration refinement of the model.

Additional rainfal1-runoff data for the Littleton catchment 

area are presented in two reports by Ducret and Hodges (1972, 1975). 

The data presented in their reports may not correlate with the data 

presented in this report because in the previous reports rainfall 

was measured at one rain gage located at the present site of the 

monitor instead of the three rain gages used in this investigation. 

Also, the flow record was obtained from different measuring devices 

at about the same location. The above-stated differences need to be 

considered when computer modeling of the catchment area is 

attempted.

13



Table 5- --Rainfall-runoff data, April 29, 1976, for 
station 06710200 Big Dry Creek tributary at Littleton

[Rainfall is reported in amounts measured during specified time increments; 
time increment is 5 minutes, e indicates estimated discharge]

Time

1905
1910
1915
1920
1925

1930
1935
1940
1945
1950

1955
2000
2005
2010
2015

2020
2025
2030
2035
2040

2045
2050
2055
2100
2105

2110
2115
2120
2125
2130

2135
2140
2145
2150
2155

Di scharge, 
in ftVs

0.00 e
.00 e
.00 e
.00 e
.02 e

.02 e

.03 e

.05 e

.06 e

.06 e

.06 e

.06 e

.08 e

.14 e

.26 e

.42 e

.55 e

.62 e

.66 e

.73 e

.03 e

.95 e
1.0 e
1.1 e
1.1 e

1.2 e
1.8 e
3.2 e
5.3 e
7.2 e

8.6 e
10 e
12 e
14 e
15 e

Rainfal

Gage 1

0.00
.01
.00
.00
.00

.00

.00

.00

.00

.00

.00

.00

.01

.00

.00

.00

.01

.00

.00

.01

.00

.00

.00

.01

.02

.01

.00

.01

.01

.01

.01

.01

.00

.01

.00

1 , in

Gage 2

0.00
.00
.00
.00
.00

.00

.00

.00

.01

.00

.00

.01

.00

.00

.00

.00

.01

.00

.00

.01

.00

.00

.00

.01

.01

.01

.01

.00

.01

.01

.02

.01

.00

.01

.00

inches

Gage 3

0.00
.00
.00
.00
.00

.00

.00

.00

.01

.01

.00

.00

.00

.00

.00

.01

.00

.01

.00

.00

.00

.01

.00

.01

.01

.01

.01

.00

.00

.01

.01

.01

.01

.00

.01
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Table 5.--Rainfall-runoff data, April 293 19763 for 
station 06710200 Big Dry Creek tributary at Littleton--Cont inued

Rai nfal 1 , in inches

Time

2200
2205
2210
2215
2220

2225
2230
2235
2240
2245

2250
2255
2300
2305
2310

2315
2320
2325
2330
2335

2340
2345
2350
2355

Di scharge, 
in ftVs

14
13
12
10
9.1

8.1
7.7
7.7
7.8
7-8

7.6
7.1
6.8
6.6
6.5

6.0
5.2
4.4
3.9
3.3

3.3
3.8
4.4
5.1

e
e
e
e
e

e
e
e
e
e

e
e
e
e
e

e
e
e
e
e

e
e
e
e

Gage 1

0.00
.00
.00
.01
.00

.00

.01

.00

.00

.00

.01

.00

.00

.00

.00

.00

.00

.00

.01

.00

.00

.01

.00

.00

Gage 2

0.00
.00
.00
.01
.00

.00

.01

.00

.00

.01

.00

.00

.00

.00

.00

.00

.00

.01

.00

.01

.00

.00

.00

.00

Gage 3

0.00
.00
.01
.00
.01

.00

.00

.00

.00

.01

.00

.00

.00

.00

.00

.00

.00

.00

.01

.00

.00

.01

.00

.00

15



Table 6. Rain fall-runoff data, May SO, 1976, for 
station 06710200 Big Dry Creek tributary at Littleton

[Rainfall is reported in amounts measured during specified time increments; 
time increment is 5 minutes. e indicates estimated discharge]

Time

1325
1330
1335
1340
1345

1350
1355
1400
1405
1410

1415
1420
1425
1430
1435

1440
1445
1450
1455
1500

Discharge, 
in ft 3 /s

0.00 e
4.0 e

10 e
15
25

49
60
63
54
38

19
12
9.0 e
7.5 e
6.0 e

5.0 e
4.0 e
3.5 e
3.0 e
2.5 e

Rai nfa'

Gage 1

0.02
.07
.05
.07
.04

.02

.02

.01

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

II , in

Gage 2

0.02
.06
.05
.05
.05

.03

.03

.01

.01

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

inches

Gage 3

0.00
.02
.02
.05
.05

.02

.02

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00
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Table 7---Rainfall-runoff data, July 25, 1976, for 
station 06710200 Big Dry Creek tributary at Littleton

[Rainfall is reported in amounts measured during specified time increments; 
time increment is varied, e indicates estimated discharge]

Time

1730
1732
1734
1736
1738

1740
1742
1744
1746
1748

1750
1752
1754
1756
1758

1800
1802
1804
1806
1808

1810
1812
1814
1816
1818

1820
1822
1824
1832
1836

1840
1844
1858
1902
1906

Discharge, 
in ftVs

0.00 e
.00 e
.20 e
.80 e

1.5 e

3.0 e
5.0 e

12 e
30
43

52
60
65
67
69

68
66
62
55
46

34
24
15
13
9.0 e

7-0 e
5.5 e
5.0 e
4.5 e
4.0 e

3.8 e
3.5 e
3.3 e
3.0 e
2.8 e

Rainfal

Gage 1

0.01
.04
.03
.02
.02

.01

.01

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

1 , in

Gage 2

0.05
.07
.07
.05
.02

.01

.00

.00

.00

.01

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

inches

Gage 3

0.00
.00
.02
.01
.03

.05

.03

.03

.02

.02

.01

.00

.00

.00

.00

.01

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00
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Table J.--Rainfall-runoff data, July 25, 1976, for 
station 06710200 Big Dry Creek tributary at Little ton--Con t

Ra infal1, in inches

Time

1910
1924
1928
1932
1936

19^8
1952
2006
2018
2022

Discharge, 
in ft 3 /s

2.5 e
2.3 e
2.0 e
1.8 e
1.5 e

1.2 e
1.0 e
.80 e
.70 e
.60 e

Gage 1

0.00
.00
.00
.00
.00

.00

.00

.00

.00

.00

Gage 2

0.00
.00
.00
.00
.00

.00

.00

.00

.00

.00

Gage 3

0.00
.00
.00
.00
.00

.00

.00

.00

.00

.00

2026 .50 e .00 .00 .00
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Table 8.- -Rainfall-runoff data, August 1 3 1976, for 
station 06710200 Big Dry Creek tributary at Littleton

[Rainfall is reported in amounts measured during specified time increments; 
time increment is 4 minutes, e indicates estimated discharge]

Rainfal 1 , in inches

Time

0150
0154
0158
0202
0206

0210
0214
0218
0222
0226

0230
0234
0238
0242
0246

0250
0254
0258
0302
0306

0310
0314
0318
0322
0326

0330
0334
0338
0342
0346

0350
0354
0358
0402
0406

Di scharge, 
in ftVs

0.00 e
.00 e
.00 e
.05 e
.27 e

1.1 e
3.3 e
7.8 e

12 e
16 e

17 e
17 e
18 e
19 e
20 e

24 e
27 e
29 e
30 e
29 e

26 e
23 e
21 e
18 e
17 e

15 e
14 e
12 e
11 e
9.7 e

8.9 e
8.1 e
7.2 e
6.3 e
5.5 e

Gage 1

0.00
.02
.01
.01
.02

.02

.00

.01

.01

.01

.01

.01

.02

.01

.02

.01

.01

.01

.01

.00

.01

.00

.01

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

Gage 2

0.01
.01
.03
.01
.02

.01

.01

.01

.01

.01

.01

.01

.01

.02

.02

.01

.01

.01

.00

.01

.00

.01

.00

.00

.00

.01

.00

.00

.00

.00

.00

.00

.00

.00

.00

Gage 3

0.02
.02
.01
.02
.01

.01

.01

.00

.00

.02

.01

.01

.02

.01

.02

.01

.01

.01

.01

.00

.01

.00

.00

.00

.00

.01

.00

.00

.00

.00

.00

.00

.00

.00

.00
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Table 8. Rainfall-runoff data, August 1 3 1976, for 
station 06710200 Big Dry Creek tributary at Little ton--Continued

Rai nfal1, in inches

Time

0410
0414
0418
0422
0426

Discharge, 
in ftVs

4.8
3.6
3.2
2.8
2.8

e
e
e
e
e

Gage 1

.00

.00

.00

.00

.00

Gage 2

.00

.00

.00

.00

.00

Gage 3

.00

.00

.00

.00

.00
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Table 9- Rainfall-runoff data, September 7 3 1976, for 
station 06710200 Big Dry Creek tributary at Littleton

[Rainfall is reported in amounts measured during specified time increments; 
time increment is 2 minutes, e indicates estimated discharge]

Time

1502
1504
1506
1508
1510

1512
151^
1516
1518
1520

1522
1524
1526
1528
1530

1532
1534
1536
1538
1540

1542
1544
1546
1548
1550

1552
1554
1556
1558
1600

1602
1604
1606
1608
1610

Di scharge, 
in ftVs

0.00 e
.00 e
.00 e
.00 e
.20 e

.50 e

.80 e
1.2 e
2.0 e
3.0 e

5.0 e
8.0 e

10 e
12
21

29
34
38
41
41

40
35
28
21
15

11
8.0 e
7.5 e
7.0 e
6.5 e

6.0 e
5.8 e
6.5 e
7.0 e
7.5 e

Rainfal

Gage 1

0.00
.01
.00
.00
.00

.00

.00

.01

.03

.01

.02

.03

.01

.00

.00

.00

.01

.00

.01

.01

.00

.00

.00

.00

.00

.00

.00

.01

.01

.00

.02

.03

.03

.03

.02
21

1 , in

Gage 2

0.00
.00
.00
.00
.00

.00

.00

.03

.04

.02

.03

.02

.01

.01

.00

.00

.00

.01

.00

.00

.00

.00

.00

.00

.01

.00

.00

.00

.01

.00

.00

.04

.02

.02

.03

inches

Gage 3

0.05
.06
.03
.03
.02

.02

.03

.03

.02

.04

.01

.01

.00

.00

.00

.00

.00

.01

.00

.00

.00

.00

.00

.00

.01

.00

.00

.01

.00

.00

.01

.02

.02

.01

.02



Table 9- Rainfall-runoff data3 September 73 19763 for 
station 06710200 Big Dry Creek tributary at Littleton--Cor\t inued

Time

1612
1614
1616
1618
1620

1622
1624
1626
1628
1630

1632
1634
1636
1638
1640

1642
1644
1646
1648
1650

1652
1654
1656
1658
1700

1702
1704
1706
1708
1710

1712
1714
1716

Discharge, 
in ft 3 /s

8.0 e
10 e
12
20
26

32
37
42
46
50

52
52
51
48
44

38
31
25
20
17

17
17
17
16
15

14
12
10 e
9.0 e
8.0 e

7.0 e
6.0 e
5.0 e

Rainfal

Gage 1

0.01
.02
.01
.01
.02

.01

.01

.01

.00

.01

.00

.00

.01

.02

.01

.01

.00

.00

.01

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

1 , in

Gage 2

0.03
.02
.02
.02
.02

.01

.01

.00

.01

.00

.00

.01

.00

.01

.00

.01

.01

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

i nches

Gage 3

0.03
.02
.02
.02
.01

.01

.01

.00

.01

.00

.00

.01

.01

.00

.00

.01

.01

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00
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Table 10. --Rainfall-runoff data, April 153 1977 3 for 
station 06710200 Big Dry Creek tributary at Littleton

[Rainfall is reported in amounts measured during specified time increments; 
time increment is 5 minutes, e indicates estimated discharge]

Time

0420
0425
0430
0435
0440
0445

0450
0455
0500
0505
0510

0515
0520
0525
0530
0535

0540
0545
0550
0555
0600

0605
0610
0615
0620
0625

0630
0635
0640
0645
0650

0655
0700
0705
0710
0715

D i scharge, 
in ftVs

0.0 e
.30 e
.60 e

1.2 e
2.0 e
2.5 e

3-0
2.5 e
2.5 e
2.5 e
2.5 e

3.0
3.8
6.8
8.5
8.7

8.3
9.1
9.8

14
14

13
14
14
19
22

20
21
25
27
29

28
25
22
21
25

Rainfal

Gage 1

0.01
.01
.00
.00
.01
.00

.00

.01

.01

.01

.01

.01

.01

.01

.01

.02

.01

.01

.01

.01

.01

.01

.02

.01

.02

.01

.01

.02

.02

.02

.00

.01

.01

.02

.01

.00
23

1 , in

Gage 2

0.01
.01
.00
.01
.01
.00

.00

.01

.00

.01

.02

.01

.01

.01

.01

.02

.01

.02

.01

.01

.01

.01

.02

.01

.01

.01

.02

.02

.02

.01

.01

.01

.02

.01

.01

.01

inches

Gage 3

0.00
.01
.00
.00
.00
.01

.00

.00

.01

.00

.02

.01

.01

.01

.01

.02

.01

.02

.01

.01

.01

.02

.01

.01

.01

.01

.02

.02

.01

.01

.02

.01

.02

.01

.01

.01



Table 10.- -Rainfall-runoff data, April 15, 1977, for 
station 06710200 Big Dry Creek tributary at Littleton --Continued

Time

0720
0725
0730
0735
07^0

07^5
0750
0755
0800
0805

0810
0815
0820
0825
0830

0835
08^0
08^5
0850
0855

0900
0905
0910
0915
0920

0925
0930
0935
09^0
09^5

0950
0955
1000
1005
1010

Di scharge, 
in ftVs

23
21
17
12
11

11
12
12
12
14

11
12
1/4
18
19

22
2k
26
28
28

27
30
31
33
32

30
30
28
26
2k

21
17
13
11
9.5

Rai

Gage 1

0.01
.00
.01
.01
.01

.01

.01

.00

.01

.01

.02

.01

.02

.02

.01

.01

.02

.02

.01

.01

.02

.01

.02

.01

.01

.01

.01

.01

.01

.00

.00

.01

.00

.00

.00

nfal 1 , in

Gage 2

0.00
.01
.00
.01
.01

.01

.01

.01

.01

.01

.01

.02

.01

.02

.02

.02

.01

.02

.02

.02

.01

.02

.02

.01

.01

.01

.01

.01

.00

.01

.00

.00

.01

.00

.00

inches

Gage 3

0.00
.00
.01
.01
.01

.00

.01

.01

.00

.01

.01

.01

.01

.02

.01

.01

.02

.01

.02

.01

.02

.01

.02

.02

.01

.01

.00

.01

.01

.00

.00

.00

.01

.00

.01



Table 10. --Rainfall-runoff data,, April 15 3 1977 3 for 
station 06710200 Big Dry Creek tributary at Littleton--Cor\t inued

Time

1015
1020
1025
1030
1035

1040
1045
1050
1055
1100

1105
1110
1115
1120
1125

1130
1135
1140
1145
1150

1155
1200

Di scharge, 
in ftVs

7.7
7.4
6.9
6.8
5.8

5.3
5.0
4.6
4.4
4.6

4.5
4.7
4.9
4.6
4.4

3.9
3.8
3.6
3.5
3.3

3.2
3.0

Rainfal

Gage 1

0.01
.00
.00
.00
.00

.00

.00

.00

.01

.00

.00

.00

.00

.00

.01

.00

.00

.00

.00

.00

.00

.00

1 , in

Gage 2

0.00
.00
.01
.00
.00

.00

.00

.01

.00

.00

.01

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

inches

Gage 3

0.00
.00
.00
.00
.00

.00

.01

.00

.01

.00

.00

.00

.00

.00

.00

.01

.00

.00

.00

.00

.00

.00
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Table 11 .--Rainfall-runoff data3 April 18, 1977, for 
station 06710200 Big Dry Creek tributary at Littleton

[Rainfall is reported in amounts measured during specified time increments; 
time increment is 5 minutes, e indicates estimated discharge]

Time

1445
1450
1455
1500
1505

1510
1515
1520
1525
1530

1535
1540
1545
1550
1555

1600
1605
1610
1615
1620

D ischarge, 
in ftVs

0.00 e
.00 e
.30 e
.60 e

1.0 e

2.0 e
3.0
3.8
3-3
3.6

3.2
2.7 e
2.5 e
2.4 e
2.0 e

2.0 e
1.9 e
1.8 e
1.7 e
1.6 e

Rainfal

Gage 1

0.00
.01
.01
.01
.01

.01

.00

.00

.00

.00

.01

.00

.00

.00

.00

.00

.00

.00

.00

.00

1 , in

Gage 2

0.01
.01
.00
.02
.02

.01

.00

.00

.00

.01

.00

.00

.00

.00

.00

.00

.00

.00

.00

.01

inches

Gage 3

0.00
.00
.00
.01
.00

.01

.01

.00

.01

.00

.00

.00

.00

.00

.00

.00

.00

.00

.01

.00

1625 1.5 e .00 .00 .00
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Table 12. Rainfall-runoff data, April 19, 1977, for 
station 06710200 Big Dry Creek tributary at Littleton

[Rainfall is reported in amounts measured during specified time increments; 
time increment is 5 minutes, e indicates estimated discharge]

Time

1435
1440
1445
1450
1455

1500
1505
1510
1515
1520

1525
1530
1535
1540
1545

1550
1555
1600
1605
1610

1615
1620
1625
1630
1635

1640
1645
1650
1655
1700

1705
1710
1715
1720
1725

Discharge, 
in ft 3 /s

0.00 e
.00 e
.00 e
.00 e
.00 e

.00 e

.20 e

.50 e

.80 e
1.0 e

2.0 e
3.0 e
3.4
3.6
5.5

7.7
10
12
13
13

11
8.3
6.5
5.5
5.1

5.2
5.2
6.3
7.1
8.1

7.7
8.3
9.1
9.8

12

Rainfal

Gage 1

0.01
.00
.01
.00
.01

.00

.00

.00

.01

.01

.01

.01

.01

.01

.01

.02

.01

.01

.02

.00

.01

.01

.00

.01

.01

.01

.01

.00

.01

.01

.01

.02

.00

.01

.01
27

II, in

Gage 2

0.00
.01
.00
.01
.00

.00

.01

.00

.00

.01

.01

.01

.02

.01

.01

.02

.01

.01

.01

.01

.01

.00

.01

.01

.01

.01

.00

.01

.01

.01

.01

.01

.01

.01

.01

inches

Gage 3

0.00
.01
.00
.00
.00

.01

.00

.00

.00

.01

.01

.01

.01

.02

.01

.01

.01

.01

.01

.01

.00

.01

.01

.01

.00

.01

.01

.01

.01

.01

.00

.01

.01

.01

.01



Table 12.  Rainfall-runoff data, April 19, 1977, for 
station 06710200 Big Dry Creek tributary at Lit tie ton--Continued

Time

1730
1735
1740
1745
1750

1755
1800
1805
1810
1815

1820
1825
1830
1835
1840

1845
1850
1855
1900
1905

1910
1915
1920
1925
1930

1935
19^0
1945
1950
1955

2000
2005
2010
2015
2020

Discharge, 
in ft 3 /s

11
9.8

11
14
12

13
11
9.5
7.9
6.8

6.3
5.5
5.2
4.9
4.6

4.8
4.8
5.1
5.5
6.0

6.2
6.3
6.6
6.2
5.6

5.3
4.8
4.5
4.3
4.5

4.2
4.1
3.8
3.8
3.7

Rainfa

Gage 1

0.01
.01
.01
.01
.00

.01

.01

.00

.00

.00

.01

.00

.00

.01

.00

.01

.01

.01

.01

.00

.01

.00

.01

.00

.00

.01

.00

.00

.01

.00

.00

.00

.00

.01

.00

II, in

Gage 2

0.00
.01
.01
.01
.01

.00

.00

.01

.00

.01

.00

.00

.01

.00

.01

.00

.01

.01

.00

.01

.00

.01

.00

.01

.00

.01

.00

.00

.01

.00

.00

.00

.01

.00

.00

inches

Gage 3

0.00
.01
.01
.01
.00

.00

.01

.00

.01

.00

.00

.00

.01

.00

.01

.00

.01

.00

.01

.00

.01

.00

.00

.01

.00

.00

.00

.01

.00

.00

.01

.00

.00

.00

.01
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Table 12.- -Rainfall-runoff data, April 19, 1977, for 
station 06710200 Big Dry Creek tributary at Littleton--Cont inued

Time

2025
2030
2035
2040
2045

2050
2055
2100
2105
2110

2115
2120
2125
2130
2135

2140
2145
2150
2155
2200

2205
2210
2215
2220
2225

2230
2235
2240
2245
2250

2255
2300
2305
2310
2315

2320
2325
2330

Di scharge, 
in ftVs

3.6
3.5
3.5
3.3
3.1

3.0
3.0
3.1
3.4
3.5

3.8
4.0
4.0
4.0
4.1

3.9
3.9
3.8
4.0
4.0

4.2
4.4
4.3
4.3
4.3

4.1
3-9
4.0
3.9
3-9

3.8
3.7
3.6
3.3
3.2

3.2
3.0
2.8

Rai nfal

Gage 1

0.00
.01
.00
.00
.00

.01

.00

.01

.00

.01

.00

.01

.00

.00

.01

.00

.01

.00

.01

.00

-.01

.00

.00

.01

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

1 , in

Gage 2

0.00
.01
.00
.00
.00

.01

.00

.00

.01

.00

.01

.00

.00

.01

.00

.00

.01

.00

.00

.00

.01

.00

.01

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

inches

Gage 3

0.00
.00
.00
.00
.01

.00

.00

.00

.01

.00

.01

.00

.00

.00

.01

.00

.00

.01

.00

.00

.01

.00

.00

.00

.01

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00
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Table 13- --Rainfall-runoff data, June 11, 1977, for 
station 06710200 Big Dry Creek tributary at Littleton

[Rainfall is reported in amounts measured during specified time increments; 
time increment is 5 minutes, e indicates estimated discharge]

Time

1455
1500
1505
1510
1515

1520
1525
1530
1535
1540

1545
1550
1555
1600
1605

1610
1615
1620
1625
1630

1635
1640
1645
1650
1655

1700
1705
1710
1715

Discharge, 
in ftVs

0.00 e
2.0 e
3.0 e

12
30

48
61
81
91
96

90
76
60
57
44

29
21
12
9-1
7.0

5.5
5.0
4.6
4.1
4.0

3.9
3.5
3.4
3.0

Rainfal

Gage 1

0.03
.06
.09
.04
.02

.01

.01

.04

.05

.02

.01

.01

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

1 , in

Gage 2

0.01
.03
.03
.10
.08

.05

.01

.04

.05

.02

.01

.01

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

inches

Gage 3

Not working
Do.
Do.
Do.
Do.

Do.
Do.
Do.
Do.
Do.

Do.
Do.
Do.
Do.
Do.

Do.
Do.
Do.
Do.
Do.

Do.
Do.
Do.
Do.
Do.

Do.
Do.
Do.
Do.
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Rainfal1-runoff data obtained for the Lakewood catchment area 

are presented in tables 14 through 22. Prior to March 1977, 

accurate measurements of runoff could not be obtained because of 

supercritical flow in the storm drain, even though several different 

methods" for measuring runoff were used. In March 1977, a 90-degree 

V-notch weir was installed in the storm drain that allowed accurate 

measurements of runoff to be made. The rainfal1-runoff data 

obtained after March 1977 were used to calibrate the Storm Water 

Management Model II (Huber and others, 1975), which was then used to 

estimate the runoff prior to March 1977- These estimates are 

subject to revision because of calibration refinement of the model.
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Table 14. --Rainfall-runoff data, June 17, 1976, for station 
06711635 North Avenue Storm Drain at Denver Federal Center, at Lakewood

Rainfall is reported in amounts measured during specified time increments; 
time increment is 5 minutes, e indicates estimated discharge]

Time

1300
1305
1310
1315
1320

1325
1330

Discharge, 
in ft 3 /s

0.00
.00
.02 e
.25 e

1.3 e

3.3 e
5.3 e

Ra infal 1 , 
in inches

0.01
.04
.04
.03
.02

.02

.01

Time

1335
1340
1350
1400
1415

1430
1500

Di scharge, 
in ft 3 /s

2.0
5.5
3.2
2.0
1.2

.88

.29

e
e
e
e
e

e
e

Ra infal 1 , 
in inches

0.00
.00
.00
.00
.01

.00

.00

Table 15. --Rainfall-runoff data, July 19, 1976, for station 
06711635 North Avenue Storm Drain at Denver Federal Center, at Lakewood

[Rainfall is reported in amounts measured during specified time increments; 
time increment is 5 minutes, e indicates estimated discharge]

Time

1755
1800
1805
1810
1815

1820
1825
1830
1835
1840

1845
1850
1855

Discharge, 
in ft 3 /s

0.00
.00 e
.06 e
.50 e

2.2 e

4.6 e
6.2 e
5.3 e
3.9 e
3.0 e

2.5 e
2.1 e
1.7 e

Rainfal 1 , 
in inches

0.03
.03
.05
.03
.01

.00

.01

.00

.00

.00

.00

.01

.00

Time

1900
1905
1910
1915
1920

1925
1930
1935
1940
1945

1950
1955
2000

Discharge, 
in ft 3 /s

1.4 e
1.2 e
1.2 e
1.4 e
1.6 e

1 .6 e
1.6 e
1.3 e
1.1 e
.85 e

.68 e

.56 e

.46 e

Rainfal 1 , 
in inches

0.01
.01
.00
.00
.00

.00

.00

.00

.00

.00

.00

.00

.00
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Table 16. --Rainfall-runoff data, September 14 3 2976, for station 
06711635 North Avenue Storm Drain at Denver Federal Center, at Ldkewood

[Rainfall is reported in amounts measured during specified time increments; 
time increment is 5 minutes, e indicates estimated discharge]

Time

1410
1415
1420
1425
1430

1435
1440
1445
1450
1455

Discharge, 
in ftVs

0.00 e
.00 e
.03 e
.37 e

2.0 e

4.5 e
5.8 e
5.0 e
3.8 e
3.0 e

Rainfal 1 , 
in inches

0.02
.02
.08
.01
.01

.01

.00

.01

.00

.00

Time

1500
1505
1510
1515
1520

1525
1530
1535
1540

Di scharge, 
in ftVs

2.5 e
2.1 e
1.9 e
1.5 e
1.2 e

.94 e
  75 e
.61 e
.50 e

Ra i nfal 1 , 
in inches

0.00
.00
.00
.00
.00

.00

.00

.00

.00
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Table M--Rainfall-runoff data, October 63 1976, for station 
06711635 North Avenue Storm Drain at Denver Federal Center, at Lakewood

[Rainfall is reported in amounts measured during specified time increments; 
time increment is 5 minutes, e indicates estimated discharge]

Time

1000
1010
1020
1025
1030

1035
1040
1045
1050
1055

1100
1105
1110
1115
1120

1130
1205
1210
1215

Di scharge, 
in ftVs

0.00
.00 e
.03 e
.06 e
.10 e

.18 e

.29 e

.47 e

.84 e
1.6 e

2.5 e
3.1 e
3.0 e
2.5 e
2.3 e

3.2 e
  97 e
.79 e
.79 e

Rainfal 1 , 
in inches

0.01
.01
.01
.01
.01

.01

.01

.02

.02

.00

.01

.00

.01

.02

.02

.00

.01

.02

.02

Time

1220
1225
1230
1300
1320

1325
1330
1335
1340
1345

1350
1400
1410
1415
1420

1430
1450
1500
1530

Di scharge, 
in ftVs

1.2 e
2.1 e
3.0 e
1.4 e
.55 e

.50 e

.72 e
1.4 e
2.3 e
3.4 e

4.1 e
4.5 e
3.4 e
2.8 e
2.4 e

2.2 e
1.2 e
.75 e
.26 e

Rainfal 1 , 
in inches

0.01
.01
.00
.00
.02

.02

.01

.02

.02

.01

.02

.01

.01

.00

.00

.00

.00

.00

.00
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Table 18. --Rainfall-runoff data, April 11, 1977, for station 
06711635 North Avenue Storm Drain at Denver Federal Center, at Lakewood

[Rainfall is reported in amounts measured during specified time increments;
time increment is 5 minutes]

Time

1420
1425
1430
1435
1440

1445
1450
1455
1500
1505

1510
1515
1520
1525
1530

1535
1540

Discharge, 
in ft 3 /s

0.00
.00
.00
.10
.20

.30

.30

.30

.30

.35

.35

.40

.60

.70

.80

1.0
1.4

Rainfal 1 , 
in inches

0.01
.00
.01
.00
.00

.00

.00

.01

.01

.00

.00

.01

.01

.00

.01

.01

.02

Time

1545
1550
1555
1600
1605

1610
1615
1620
1625
1630

1635
1640
1645
1650
1655

1700
1705

Di scharge, 
in ft 3 /s

2.0
2.6
3.0
3.4
3.3

2.9
2.3
1.7
1.3
1.0

.80

.60

.44

.34

.28

.23

.20

Rainfal 1 , 
in inches

0.02
.01
.00
.02
.00

.01

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00
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Table 19. --Rainfall-runoff data, April 12, 1977, for station 
06711635 North Avenue Storm Drain at Denver Federal Center, at Lakewood

[Rainfall is reported in amounts measured during specified time increments;
time increments are 2 or 5 minutes]

Time

1432
1446
1500
1502
1504

1506
1508
1510
1512
1514

1516
1518
1520
1522
1524

1526
1528
1530
1532
1534

1536
1538
1540
1542
1544

1546
1548
1550
1552
1554

1556
1558
1600
1602
1604

Discharge, 
in ft 3 /s

0.00
.00
.20
.26
  30

.32

.34

.38

.44

.57

.73
1.2
1.7
2.4
3.0

3.4
3.5
3.3
3.0
3.0

2.8
2.6
2.4
2.3
2.3

2.3
2.4
2.5
2.6
2.6

2.6
2.6
2.5
2.4
2.4

Rainfal 1 , 
in inches

0.01
.01
.00
.01
.00

.00

.01

.00

.00

.01

.01

.01

.00

.01

.00

.00

.01

.00

.00

.01

.00

.01

.00

.01

.00

.01

.00

.01

.00

.00

.00

.01

.00

.01

.00

Time

1606
1608
1610
1612
1614

1616
1618
1620
1622
1625

1630
1635
1640
1645
1650

1655
1700
1705
1710
1715

1720
1725
1730
1735
1740

1745
1750
1755
1800
1805

1810
1815
1820
1825
1830

Di scharge, 
in ft 3 /s

2.3
2.3
2.3
2.4
2.4

2.5
2.5
2.4
2.4
2.3

2.3
2.4
2.3
2.2
2.1

2.0
1.9
1.7
1.5
1.4

1.3
1.4
1.5
1.4
1.3

1.2
1.0
.93
.77
.65

.54

.49

.42

.36

.34

Rainfall , 
in inches

0.01
.00
.00
.01
.00

.00

.01

.00

.00

.01

.01

.00

.01

.00

.00

.00

.01

.00

.00

.01

.00

.01

.00

.00

.00

.00

.01

.00

.00

.00

.00

.00

.00

.00

.00
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Table 19-  Rainfall-runoff data, April 12, 1977, for station 06711635 
North Avenue Storm Drain at Denver Federal Center, at Lakewood-- Continued

Time

1835
1840
1845
1850
1855

1900
1905
1910
1915
1920

1925
1930
1935
19^0

Discharge, 
in ftVs

0.30
.26
.24
.21
.19

.18

.16

.15

.14

.12

.11

.10

.10

.09

Rainfal 1 , 
in inches

0.00
.00
.00
.00
.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

Time

1945
1950
1955
2000
2005

2010
2015
2020
2025
2030

2035
2040
2045

Di scharge, 
in ft 3 /s

0.08
.08
.08
.07
.07

.06

.06

.05

.05

.05

.05

.05

.04

Ra infal 1 , 
in inches

0.00
.00
.00
.00
.00

.00

.00

.00

.00

.00

.00

.00

.00
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Table 20.  Rainfall-runoff data, April 15., 1977, for station 
06711635 North Avenue Storm Drain at Denver Federal Center, at Lakewood

Rainfall Is reported in amounts measured during specified time increments;
time increment is 5 minutes]

Time

0010
0015
0020
0025
0030

0035
0040
0045
0050
0055

0100
0105
0110
0115
0120

0125
0130
0135
0140
0145

0150
0155
0200
0205
0210

0215
0220
0225
0230
0235

0240
0245
0250
0255
0300

Di scharge, 
in ftVs

0.01
.01
.01
.01
.24

-96
1.0
.83
.67
.77

.70

.65

.60
-52
.47

.42
-36
.32
.28
.23

.20

.18

.15

.12

.11

.10

.09

.08

.07

.06

.06

.05

.05

.24

.57

Ra i nfa 1 1 , 
in inches

0.01
.00
.01
.01
.00

.00

.01

.00

.00

.00

.00

.01

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.01

.01

.00

.00

.00

Time

0305
0310
0315
0320
0325

0330
0335
0340
0345
0350

0355
0400
0405
0410
0415

0420
0425
0430
0435
0440

0445
0450
0455
0500
0505

0510
0515
0520
0525
0530

0535
0540
0545
0550
0555

Di scharge, 
in ftVs

0.70
1.0
1.8
1.5
1.1

.93
  70
.54
.44
.40

.40

.40

.40

.38

.36

.34

.32

.32
-30
.30

-30
-34
.40
.49
.57

.62

.70

.90
1.1
1.2

1.2
1.2
1.3
1.4
1.4

Ra i nfal 1 , 
in inches

0.02
.00
.00
.00
.00

.01

.00

.00

.00

.01

.00

.00

.00

.00

.00

.00

.01

.00

.00

.00

.01

.00

.00

.01

.00

.01

.00

.00

.01

.00

.01

.00

.01

.01

.01
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Table 23.--Rainfall-runoff data3 April 153 1977, for station 06711635 
North Avenue Storm Drain at Denver Federal Center3 at Lakewood--Cor\t i nued

Time

0600
0605
0610
0615
0620

0625
0630
0635
0640
0645

0650
0655
0700
0705
0710

0715
0720
0725
0730
0735

0740
0745
0750

Di scharge, 
in ftVs

1.4
1.5
1-5
1.6
1.8

2.0
2.2
2.4
2.6
2.8

3-0
3.3
3.6
3.6
3.9

3.9
4.1
4.3
4.3
3.9

3.8
3-6
3.8

Rai nfa 1 1 , 
in inches

0.00
.01
.01
.01
.01

.01

.01

.01

.02

.01

.01

.02

.01

.01

.02

.02

.01

.02

.01

.01

.01

.01

.01

Time

0755
0800
0805
0810
0815

0820
0825
0830
0835
0840

0845
0850
0855
0900
0905

0910
0915
0920
0925
0930

0935
09^0

Di scharge, 
in ftVs

3.8
3-7
3-3
3.0
2.8

2.7
2.7
2.8
2.8
2.8

2.6
2.6
2.8
3.0
3.2

3.3
3.6
3.6
3.8
3-9

3.9
3-9

Rainfal 1 , 
in inches

0.01
.01
.01
.00
.01

.01

.01

.01

.01

.01

.01

.01

.01

.02

.01

.01

.01

.02

.01

.01

.01

.01
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Table 21 .  Rainfall-runoff data, April 19-20, 1977, for station 
06711635 North Avenue Storm Drain at Denver Federal Center, at Ldkewood

[Rainfall is reported in amounts measured during specified time increments;
time increment is 5 minutes]

Time

1340
1350
1355
1400
1405

1410
1415
1420
1425
1430

1435
1440
1445
1450
1455

1500
1505
1510
1515
1520

1525
1530
1535
1540
1545

1550
1555
1600
1605
1610

1615
1620
1625
1630
1635

Discharge, 
in ft 3 /s

0.01
.01
.01
.54

1.0

1.0
1.4
1.5
1.6
1.6

1.7
2.2
2.1
2.0
2.3

2.8
3.1
2.9
2.7
2.8

3.0
3.3
3.3
3.3
3.3

3.0
2.8
2.7
2.6
2.6

2.5
2.6
2.8
2.8
2.6

Rainfal 1 , 
in inches

0.01
.01
.01
.01
.00

.01

.00

.01

.01

.01

.01

.01

.01

.02

.01

.01

.01

.01

.02

.01

.02

.01

.01

.02

.00

.01

.01

.01

.01

.01

.01

.01

.01

.01

.00

Time

1640
1645
1650
1655
1700

1705
1710
1715
1720
1725

1730
1735
1740
1745
1750

1755
1800
1805
1810
1815

1820
1825
1830
1835
1840

1845
1850
1855
1900
1905

1910
1915
1920
1925
1930

Di scharge, 
in ftVs

2.5
2.4
2.4
2.4
2.5

2.5
2.4
2.3
2.0
1.9

1.9
1.8
1.7
1.6
1.6

1.7
1.8
1.9
2.0
2.2

2.5
2.6
2.8
2.8
3.0

3.3
3.3
3.3
3.3
3.1

2.8
2.8
2.7
2.5
2.3

Ra infal 1 , 
in inches

0.01
.01
.01
.00
.01

.01

.00

.01

.00

.01

.00

.00

.01

.00

.01

.01

.00

.01

.01

.01

.01

.01

.01

.01

.01

.01

.01

.01

.00

.00

.01

.01

.01

.01

.00
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Table 21 . Rainfall-runoff data, April 19-20, 19773 for station 06711635 
North Avenue Storm Drain at Denver Federal Center, at Lakewood--Cont inued

Time

1935
1940
1945
1950
1955

2000
2005
2010
2015
2020

2025
2030
2035
2040
2045

2050
2055
2100
2105
2110

2115
2120
2125
2130
2135

2140
2145
2150
2155
2200

2205
2210
2215
2220
2225

Di scharge, 
in ftVs

2.2
2.1
2.2
2.2
2.3

2.4
2.4
2.4
2.4
2.3

2.3
2.3
2.3
2.3
2.4

2.5
2.6
2.4
2.4
2.6

2.9
2.8
2.5
1.9
1.6

1.4
1.2
1.1
1.1
1.0

1.0
1.0
1.0
1.0
.96

Ra infal 1 , 
in inches

0.01
.00
.01
.01
.01

.00

.01

.01

.00

.01

.01

.00

.01

.01

.01

.00

.01

.01

.00

.00

.00

.01

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

Time

2230
2235
2240
2245
2250

2255
2300
2305
2310
2315

2320
2325
2330
2335
2340

2345
2350
2355
2400
0005

0010
0015
0020
0025
0030

0035
0040
0045
0050
0055

0100
0105
0110
0115
0120

Di scharge, 
in ft 3 /s

0.96
.96
.96
.96
.96

.96

.96

.96

.93

.93

.93
1.2
1.2
1.3
1 .2

1.3
1.4
1.5
1.6
1.7

1.9
1.9
1.9
1.9
1.8

1.7
1.6
1.5
1.5
1.4

1.3
1.2
1.2
1.1
1.0

Ra infal 1 , 
in inches

0.00
.00
.00
.00
.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00
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Table 21.  Rainfall-runoff data, April 19-20, 1977 3 for station 06711635 
North Avenue Storm Drain at Denver Federal Center'3 at Lakewood-- Continued

Time

0125
0130
0135
0140
01 45

0150
0155
0200
0205
0210

0215
0220
0225
0230
0235

0240
0245
0250
0255
0300

0305
0310
0315
0320
0325

0330
0335
0340

Discharge, 
in ft 3 /s

1.0
1.0
1.0
1.0
1.0

.96

.96

.96

.96

.93

.93

.90

.90

.87

.83

.83

.80

.80

.77

.73

.70

.67

.67

.65

.65

.65

.60

.60

Rainfal 1 , 
in inches

0.00
.00
.00
.00
.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

Time

0345
0350
0355
0400
0405

0410
0415
0420
0425
0430

0435
0440
0445
0450
0455

0500
0505
0510
0515
0520

0525
0530
0535
0540
0545

0550
0555

Discharge, 
in ft 3 /s

0.57
.54
.54
.52
.49

.49

.47

.47

.44

.42

.40

.38

.38

.36

.36

.34

.34

.32

.32

.30

.30

.28

.28

.28

.26

.26

.24

Rainfal 1 , 
in inches

0.00
.00
.00
.00
.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00
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Table 22.  Rain fall-runoff data, May 20 3 1977 3 for station 
06711635 North Avenue Storm Drain at Denver Federal Center, at Lakewood

[Rainfall is reported in amounts measured during specified time increments 
time increment is 2 minutes 1418 to 1444; 5 minutes 1445 to 2100]

Time

1418
1430
1432
1434
1436

1438
1440
1442

1444
1445

1450
1455
1500
1505
1510

1515
1520
1525

D5 scharge, 
in ftVs

0.01
  30
.44
.57
.73

.90
1.1
1.2
1.3
1.2

1.0
.83
.67
.65
.54

.42

.36

.30

Rainfal 1 , 
in inches

0.01
.01
.01
.00
.00

.01

.00

.00

.01

.00

.00

.00

.00

.00

.00

.00

.00

.00

Time

1530
1935
1945
1950
1955

2000
2005
2010
2015
2020

2025
2030
2035
2040
2045

2050
2055
2100

Di scharge, 
in ftVs

0.24
.02
.02
.12

3.4

3.2
2.3
1.5
1.4
1.1

.96

.77

.63

.49

.40

.34

.28

.20

Rainfal 1 , 
in inches

0.00
.01
.02
.02
.01

.01

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00
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Rainfall-runoff data obtained for the Denver catchment area are 

presented in tables 23 through 36. Prior to March 1977, accurate 

measurements of runoff between about 40 cubic feet per second and 

100 cubic feet per second could not be obtained at times bacause of 

supercritical flow in the storm sewer. Estimated values of runoff 

for these periods were determined by comparison with similar runoff 

records without supercritical flow. These estimates are subject to 

revision because of possible calibration of the Storm Water Manage 

ment Model II (Huber and others, 1975). In March 1977, an energy 

dissipator was installed "upstream" from the V-notch weir which 

reduced flow velocities through the weir to subcritical velocities 

enabling accurate measurements of runoff.
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Table 23.--Rainfall-runoff data., April 29-30, 1976, for 
station 06714100 Thirty-sixth Street Storm Sewer at Denver

[Rainfall Is reported In amounts measured during specified time increments; 
time increment is 5 minutes, e indicates estimated discharge]

Time

2105
2110
2115
2120
2125

2130
2135
2140
2145
2150

2155
2200
2205
2210
2215

2220
2225
2230
2235
2240

2245
2250
2255
2300
2305

2310
2315
2320
2325
2330

2335
2340
23^5
2350
2355

Di scharge, 
in ftVs

0.20
.20
.20
.20
.20

.20

.20

.20

.20

.20

1.0
3.1
5.0
6.9

10

14
20
29
35
42

48 e
55 e
60 e
65 e
68 e

70 e
68 e
65 e
63 e
60 e

55 e
50 e
46 e
42
38

Gage 1

0.01
.00
.00
.01
.00

.01

.00

.01

.00

.00

.01

.01

.00

.01

.01

.01

.00

.01

.01

.01

.01

.01

.01

.01

.01

.01

.00

.01

.00

.00

.00

.00

.00

.01

.00

Rainfal 1 , in

Gage 2

0.01
.00
.00
.01
.00

.00

.01

.00

.01

.01

.00

.01

.01

.01

.00

.01

.02

.01

.01

.01

.01

.01

.01

.00

.01

.01

.01

.00

.00

.00

.00

.01

.00

.00

.00

inches

Gage 3

0.00
.00
.01
.00
.01

.00

.00

.01

.00

.00

.01

.01

.01

.01

.01

.01

.01

.01

.01

.01

.01

.01

.00

.01

.00

.01

.01

.00

.00

.00

.00

.00

.00

.00

.00



Table 23.- -Rainfall-runoff data, April 29-30, 1976, for 
station 06714100 Thirty-sixth Street Storm Sewer at Denver--Continued

Time

2400
0005
0010
0015
0020

0025
0030
0035
0040
0045

0050
0055
0100
0105
01 10

0115
0120
0125
0130
0135

0140
0145
0150
0155
0200

0205
0210
0215
0220
0225

0230
0235
0240
0245
0250

Discharge, 
in ftVs

33
29
25
23
21

20
18
17
15
13

12
11
10
10
9.0

9.0
8.0
7.0
5.9
5.5

5.1
4.8
4.3
4.0
3.5

3.1
3.0
2.8
3.0
3.5

3.0
3.1
3.5
3.5
3.8

Gage 1

0.00
.00
.00
.00
.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.01

.00

.01

.01

.00

.01

.00

.01

.01

.00

.01

.01

Rainfal 1 , in

Gage 2

0.00
.00
.00
.00
.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.01

.00

.01

.01

.01

.00

.00

.01

.00

.01

.00

.01

i nches

Gage 3

0.00
.00
.00
.00
.00

.00

.00

.00

.01

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.01

.00

.00

.00

.01

.01

.00

.00

.01
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Table 23- --Rainfall-runoff data,, April 29-30,, 19763 for 
station 06714100 Thirty-sixth Street Storm Sewer at Denver--Continued

Time

0255
0300
0305
0310
0315

0320
0325
0330
0335
0340

0345
0350
0355
0400

Di scharge, 
in ftVs

3.9
4.0
4.2
4.5
4.5

4.2
4.2
4.0
4.3
4.3

4.5
4.9
4.5
4.5

Gage 1

.01

.02

.01

.01

.00

.01

.00

.01

.00

.01

.01

.00

.01

.00

Rainfal 1 , in

Gage 2

.01

.00

.01

.01

.00

.01

.01

.00

.01

.01

.01

.00

.01

.01

inches

Gage 3

.00

.01

.00

.01

.01

.00

.01

.01

.01

.01

.00

.01

.00

.01
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Table 2k. Rainfall-runoff data, May 243 19763 for 
station 06714100 Thirty-sixth Street Storm Sewer at Denver

[Rainfall Is reported in amounts measured during specified time increments;
time increment is 5 minutes]

Time

1925
1930
2005
2035
2100

2105
2110
2115
2120
2125

2130
2135
2145
2155
2205

2215
2225
2235
2245
2255

2305
2315
2325
2335
2345

Di scharge, 
in ft 3 /s

0.15
.15
.16
.70

2.4

4.3
4.5
4.6
4.5
3.8

3.5
3.0
2.2
1.7
1.3

1.2
.98
.84
.67
.57

.52

.44

.42

.39

.39

Gage 1

0.00
.01
.00
.00
.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

Rainfal 1 , in

Gage 2

0.01
.00
.00
.01
.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

inches

Gage 3

0.00
.00
.01
.00
.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

2355 -37 .00 .00 .00
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Table 25.- -Rainfall-runoff data, May 25, 1976, for 
station 06714100 Thirty-sixth Street Storm Sewer at Denver

[Rainfall is reported in amounts measured during specified time increments
time increment is 5 minutes]

Time

0045
0050
0055
0100
0105

0110
0115
0120
0125
0130

0135
0140
0145
0150
0155

0200
0205
0210
0215
0220

0225
0230
0235
0240
0245

0300
0400
0535

Di scharge, 
in ftVs

0.23
.23
.23

1.6
6.5

3.9
6.7
5.1
1.8

11

25
43
34
26
22

20
18
16
14
12

11
10
8.9
8.0
7.0

4.7
1.9
1.0

Rai

Gage 1

0.00
.03
.00
.00
.00

.00

.00

.00

.00

.01

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

nfal 1 , in

Gage 2

0.00
.04
.01
.00
.00

.00

.00

.00

.00

.01

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

inches

Gage 3

0.03
.06
.00
.01
.01

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00
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Table 26.  Rainfall-runoff data, July 25-26, 1976, for 
station 06714100 Thirty-sixth Street Storm Sewer at Denver

[Rainfall is reported in amounts measured during specified time increments; 
time increment is 5 minutes, e indicates estimated discharge]

Time

2115
2120
2125
2130
2135

21*10
2145
2150
2155
2200

2205
2210
2215
2220
2225

2230
2235
2240
2245
2250

2255
2300
2305
2310
2315

2320
2325
2330
2335
2340

2345
2350
2355
2400
0005

Di scharge, 
in ftVs

0.31
.31
.31
.44

6.3

32
42
50 ' e
65 e
80 e

95 e
109
127
97
113

174
184 e
197 e
209 e
163 e

114 e
83 e
60 e
42
34

30
25
22
20
19

20
21
21
19
17

Gage 1

0.00
.01
.02
.09
.15

.16

.11

.03

.03

.05

.01

.00

.00

.01

.01

.00

.00

.00

.00

.00

.00

.00

.00

.01

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

Rainfal 1 , in

Gage 2

0.00
.00
.00
.02
.12

.09

.09

.08

.03

.06

.07

.03

.00

.00

.03

.00

.00

.00

.00

.00

.00

.00

.00

.01

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

inches

Gage 3

0.00
.00
.01
.00
.03

.01

.04

.08

.03

.02

.04

.07

.01

.01

.01

.01

.00

.00

.00

.00

.00

.00

.01

.01

.00

.01

.00

.00

.00

.00

.00

.00

.00

.00

.00
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Table 2t>. Rainfall-runoff data, July 25-26, 1976, for 
station 06714100 Thirty-sixth Street Storm Sewer at Denver-- Continued

Time

0010
0015
0020
0025
0030

0035
0040
0045
0050
0055

0100
0130
0200
0230
0300

0330
0400
0430

Di scharge, 
in ftVs

17
15
13
11
10

8.9
8.2
8.0
8.0
7.8

7.8
7.8
4.3
2.8
2.0

1.4
1.3
1.0

Gage 1

0.00
.00
.00
.00
.01

.01

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

Rainfal 1 , in

Gage 2

0.00
.00
.00
.00
.01

.01

.00

.01

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

inches

Gage 3

0.00
.00
.00
.00
.00

.00

.00

.00

.01

.00

.00

.00

.00

.00

.00

.00

.00

.00
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Table 27 .--Rainfall-runoff data, August 1 3 1976, for 
station 06714100 Thirty-sixth Street Storm Sewer at Denver

[Rainfall is reported in amounts measured during specified time increments; 
time increment is 5 minutes, e indicates estimated discharge]

Time

1450
1455
1500
1505
1510

1515
1520
1525
1530
1535

1540
1545
1550
1555
1600

1605
1610
1615
1620
1635

1640
1645
1650
1655
1700

1705
1710
1715
1720
1725

1730
1735
1740
1745
1750

Di scharge, 
in ftVs

0.24
.24

12
19
26

49
75
122
150
133

165
184 e
163 e
128 e
111 e

95 e
83 e
71 e
60 e
50 e

40 e
31
29
24
21

18
16
14
12
11

9.8
8.4
7.8
6.5
5.9

Gage 1

0.01
.09
.06
.05
.07

.02

.02

.01

.00

.01

.00

.01

.03

.04

.04

.03

.00

.00

.01

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

Rainfal 1 , in

Gage 2

0.00
.06
.21
.12
.01

.01

.00

.01

.01

.01

.01

.02

.01

.00

.03

.01

.01

.01

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

inches

Gage 3

0.00
.06
.22
.06
.01

.00

.00

.00

.00

.01

.02

.07

.03

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00
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Table 21.--Rainfall-runoff data, August 1 3 1976, for 
station 06714100 Thirty-sixth Street Storm Sewer at Denver--Cont inued

Time

1755
1800
1805
1810
1815

1820
1825
1830
1835
1840

1845
1850
1855
1900
1905

1910
1915
1920
1925
1930

1935
1940
1945
1950
1955

2000
2005

Di scharge, 
in ft 3 /s

5.4
4.9
4.5
3.9
3.8

3-3
3.1
2.9
2.7
2.5

2.4
2.1
2.0
1.9
1.8

1.7
1.6
1.5
1.5
1.5

1.4
1.4
1.3
1.2
1.2

1.1
1.0

Gage 1

0.00
.00
.00
.00
.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

Rainfal 1 , in

Gage 2

0.00
.00
.00
.00
.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

i nches

Gage 3

0.00
.00
.00
.00
.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00
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Table 28. --Rainfall-runoff data, August 23 19763 for 
station 06714100 Thirty-sixth Street Storm Sewer at Denver

[Rainfall is reported in amounts measured during specified time increments; 
time increment is 5 minutes, e indicates estimated discharge]

Time

1020
1155
1200
1205
1210

1215
1220
1225
1230
1232

1235
1240
1245
1250
1255

1300
1305
1310
1315
1320

1325
1330
1335
1340
1345

1350
1355
1400
1405
1410

1415
1420

Di scharge, 
in ftVs

0.26
1.1

  91
.98

1.1

1.4
4.5

12
40
50 e

52 e
55 e
58 e
55 e
52 e

47 e
45 e
42
42
42

42
43 e
46 e
40
38

26
26
21
19
17

13
13

Gage 1

0.00
.00
.00
.01
.02

.02

.02

.01

.01

.00

.01

.01

.00

.00

.00

.00

.00

.01

.01

.00

.00

.01

.01

.00

.00

.00

.00

.00

.00

.00

.00

.00

Rainfal 1 , in

Gage 2

0.01
.00
.01
.02
.02

.03

.01

.01

.01

.00

.01

.00

.01

.00

.00

.00

.01

.01

.01

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

inches

Gage 3

0.00
.01
.01
.02
.02

.02

.01

.02

.01

.00

.00

.01

.00

.00

.01

.02

.01

.01

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00
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Table 29 . Rainfall-runoff data, August 243 1976, for 
station 06714100 Thirty-sixth Street Storm Sewer at Denver

[Rainfall is reported in amounts measured during specified time increments
time increment is 5 minutes]

Time

2030
2035
2040
2045
2050

2055
2100
2105
2110
2115

2120
2125
2130
2140
2150

2200
2215
2230
2245
2300

2315
2330

Di scharge, 
in ftVs

0.40
.65

11
18
29

35
42
42
38
33

32
30
25
17
12

8.9
5-3
3.3
2.3
1.5

1.2
.98

Gage 1

0.06
.04
.00
.00
.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

Rai nfal 1 , in

Gage 2

0.00
.10
.02
.00
.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

i nches

Gage 3

0.00
.01
.02
.02
.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00
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Table 30.--'Rainfall-runoff data, October 63 19763 for 
station 06714100 Thirty-sixth Street Storm Sewer at Denver

[Rainfall is reported in amounts measured during specified time increments;
time increment is 5 minutes]

Time

1025
1030
1040
1055
1100

1105
1110
1115
1120
1125

1130
1135
1140
1145
1150

1155
1200
1205
1210
1215

1220
1225
1230
1235
1240

1245
1250
1255
1300
1305

1310
1315
1320
1330
1340

Discharge, 
in ftVs

0.28
.28
  37
  37
.37

.37

.37

.46
1.0

11

18
25
73

101
163

156
149
71
60
52

40
34
35
36
42

48
54
60
65
71

64
57
50
55
38

Gage 1

0.00
.00
.01
.00
.00

.01

.01

.01

.01

.02

.01

.01

.00

.00

.00

.00

.01

.00

.01

.00

.01

.01

.00

.01

.01

.01

.00

.01

.00

.00

.00

.00

.00

.00

.00

Rainfal 1 , in

Gage 2

0.01
.00
.00
.01
.00

.01

.00

.02

.01

.03

.02

.01

.00

.00

.00

.01

.01

.00

.01

.01

.01

.0

.01

.01

.01

.01

.01

.01

.00

.00

.00

.00

.00

.00

.00

inches

Gage 3

0.01
.01
.00
.00
.01

.00

.01

.01

.01

.02

.02

.00

.01

.00

.01

.00

.00

.01

.00

.01

.01

.01

.01

.01

.01

.01

.01

.01

.02

.00

.00

.00

.00

.00

.00
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Table 30 .--Rainfall-runoff data, October 63 19763 for 
station 06714100 Thirty-sixth Street Storm Sewer at Denver--Continued

_______Rainfal 1 , in i nches______
Di scharge, 

Time in ftVs Gage 1 Gage 2 Gage 3

1350 27 0.00 0.00 0.00
1405 14 .00 .00 .00
1420 11 .00 .00 .00
1435 7.4 .00 .00 .00
1450 4.8 .00 .00 .00

1515 2.6 .00 .00 .00
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Table 31 . Rainfall-runoff data, May 20, 1977, for 
station 06714100 Thirty-sixth Street Storm Sewer at Denver

[Rainfall is reported in amounts measured during specified time increments;
time increment is 5 minutes]

Time

1450
1455
1500
1505
1510

1515
1520
1525
1530
1535

1540
1545
1550
1555
1600

1605
1610
1615
1620
1625

1630
1635
1640
1645
1650

1655
1700
1705
1710
1715

1720
1725
1730
1735
1740

Discharge, 
in ft 3 /s

0.74
  70
.67
.70

4.2

84
99
94
76
56

45
36
32
25
21

18
15
13
11
9.3

8.0
6.5
5.4
4.6
3.9

3.3
2.9
2.4
2.1
1.8

1.6
1.4
1.3
1.2
1.1

Gage 1

0.01
.00
.00
.01
.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

Rainfal 1 , in

Gage 2

0.02
.04
.02
.00
.01

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

inches

Gage 3

0.02
.02
.02
.00
.01

.00

.01

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00
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Table 32. --Rainfall-runoff data, May 28, 1977, for 
station 06714100 Thirty-sixth Street Storm Sewer at Denver

[Rainfall is reported in amounts measured during specified time increments;
time increment is 5 minutes]

Time

800
805
850
855
900

905
910
915
920
925

930
935
940
945
950

955
1000
1010
1020
1130

1135
1140
1145
1150
1155

1200
1205
1210
1215
1220

1225
1230
1235
1240
1245

Di scharge, 
in ft 3 /s

0.12
.12

1.8
8.2
7.4

6.1
4.8
3.9
3.1
2.7

2.3
2.0
1.7
1.4
1 .2

1.1
.98
.74
.62
.54

.49

.44

.42

.39

.35

.33

.33
  57

2.7
36

47
52
43
40
33

Ra

Gage 1

0.01
.00
.00
.00
.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.01

.00

.00

.00

.00

.01

.02

.00

.02

.00

.01

.00

.01

.00

.00

infall , in

Gage 2

0.00
.01
.00
.00
.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.01

.00

.00

.00

.00

.01

.00

.01

.01

.02

.01

.01

.00

.01

.00

.00

.00

.00

inches

Gage 3

0.01
.02
.00
.00
.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.01

.01

.00

.01

.01

.01

.01

.00

.01

.01

.00

.00

.00

.00

.00

.01

.00
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Table 32. --Rainfall-runoff data, May 283 1977 3 for 
station 06714100 Thirty-sixth Street Storm Sewer at Denver--Cont

Time

1250
1255
1300
1305
1310

1315
1320
1325
1330
1335

13^0
13^5
1350
1355
1^00

1^05
U10
1^15
1^20
1^25

1^30
1^35
iMiO
lMi5
1635

16^0
16^5
1750
1755
1800

Di scharge, 
in ftVs

29
25
21
19
16

14
13
11
9.3
8.0

7-0
5.7
A. 9
A. 2
3.6

3.0
2.7
2.2
2.0
1.7

1.5
1.4
1.2
1.1
.26

.26

.25

.23

.2k

.26

Gage 1

0.00
.00
.00
.00
.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.01

.00

.02

.01

.01

Rainfal 1 , in

Gage 2

0.00
.00
.00
.00
.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.01

.00

.00

.00

inches

Gage 3

0.00
.00
.00
.00
.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

60



Table ^. Rainfall-runoff data, June 5-6, 1977, for 
station 06714100 Thirty-sixth Street Storm Sewer at Denver

[Rainfall Is reported in amounts measured during specified time increments;
time increment is 5 minutes]

Time

2225
2245
2250
2255
2300

2305
2310
2315
2320
2325

2330
2335
2340
2345
2350

2355
2400
0005
0010
0015

0020
0025
0030
0035
0040

0045
0050
0055
0100
0105

0110
0115
0120
0125
0130

Di scharge, 
in ft 3 /s

0.18
.17
.16
.15
.16

.28
1.9

36
37
33

28
26
28
35
45

50
54
47
43
42

^5
38
40
55
38

37
32
28
24
23

22
26
38
48
47

Gage 1

0.00
.01
.00
.01
.02

.01

.00

.00

.00

.00

.01

.00

.00

.00

.01

.00

.01

.01

.02

.00

.00

.01

.00

.00

.00

.00

.01

.00

.02

.01

.01

.00

.01

.00

.01

Rainfal 1 , in

Gage 2

0.00
.00
.04
.03
.01

.01

.00

.01

.00

.01

.01

.00

.00

.00

.01

.00

.01

.01

.01

.01

.01

.00

.00

.00

.00

.00

.01

.01

.01

.01

.01

.01

.01

.00

.01

inches

Gage 3

0.01
.01
.01
.00
.01

.00

.01

.00

.01

.01

.02

.00

.00

.01

.00

.01

.00

.01

.00

.01

.00

.00

.01

.00

.00

.00

.01

.01

.01

.01

.00

.01

.00

.01

.01
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Table 33- Rainfall-runoff data, June 5-6, 1977, for 
station 06714100 Thirty-sixth Street Storm Sewer at Denver--Continued

Time

0135
01^0
01^5
0150
0155

0200
0205
0210
0215
0220

0225
0230
0235
02^0
02^5

0250
0255
0300
0305
0310

0315
0320
0325
0330
0335

03^0
03^5
0350
0355
0^00

0^05
0^10
0^15
0^20
0^25

0^30
0^35
QkkQ

Di scharge, 
in ftVs

50
k2
k$
kS
k$

k3
W
to
37
3k

32
30
28
2k
21

19
16
Ik
12
10

8.9
7.8
6.5
6.6
k.6

k.1
3.6
3.0
2.8
2.k

2.0
1.8
1.6
1.5
1.4

1.3
1.2
1.1

Gage 1

0.01
.01
.00
.01
.00

.00

.01

.00

.00

.00

.00

.00

.00

.00

.01

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

Rainfall , in

Gage 2

0.01
.01
.01
.00
.00

.01

.00

.00

.01

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

inches

Gage 3

0.01
.01
.00
.00
.01

.00

.01

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00
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Table 34. Rainfall-runoff data3 June 63 1977 > for 
station 06714100 Thirty-sixth Street Storm Sewer at Denver

[Rainfall is reported in amounts measured during specified timeincrements;
time increment is 5 minutes]

Time

1440
1445
1450
1500
1505

1510
1515
1520
1525
1530

1535
1540
1545
1550
1555

1600
1605
1610
1615
1620

1625
1630
1635
1640
1645

1650
1655
1700
1705
1710

1715
1720
1725
1730
1735

Di scharge, 
in ftVs

0.13
.13
.18

1.8
3.6

14
14
14
13
12

12
11
11
11
11

11
10
9-1
8.9
8.7

8.9
9.3
9.3
9-3
9.5

9.8
10
10
11
12

12
11
11
10
10

Gage 1

0.02
.04
.02
.00
.00

.00

.00

.00

.00

.00

.00

.00

.00

.01

.00

.00

.01

.00

.00

.00

.00

.00

.00

.01

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00
63

Rainfal 1 , in

Gage 2

0.01
.01
.00
.00
.01

.00

.00

.01

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.01

.00

.00

.02

.01

.00

.01

.00

.00

.00

.00

.01

.00

.00

.00

.00

.00

inches

Gage 3

0.01
.00
.01
.00
.00

.01

.00

.00

.00

.00

.01

.00

.00

.01

.00

.00

.00

.00

.00

.00

.01

.09

.00

.00

.00

.00

.00

.00

.01

.00

.00

.01

.00

.00

.00



Table 34 .  Rainfall-runoff data, June 6, 1977, for 
station 06714100 Thirty-sixth Street Storm Sewer at Denver--Continued

Time

1740
17*5
1750
1755
1800

1805
1810
1815
1820
1825

1830
1835
1840
1845
1850

1855
1900
1905
1910
1915

1920
1925
1930
1935

Di scharge, 
in ftVs

10
12
14
15
15

15
13
12
10
8.9

7.6
6.3
5-3
4.3
3.7

3.1
2.8
2.4
2.0
1.8

1.5
1.3
1.2
1.1

Gage 1

0.00
.00
.00
.00
.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

Rainfall , in

Gage 2

0.00
.00
.00
.00
.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

inches

Gage 3

0.00
.00
.00
.00
.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00



Table 35- Rainfall-runoff data, June 19 3 1977 s for 
station 06714100 Thirty-sixth Street Storm Sewer at Denver

[Rainfall is reported in amounts measured during specified time increments;
time increment is 5 minutes]

Time

0435
0445
0455
0500
0510

0515
0520
0530
0535
0540

0545
0550
0555
0600
0605

0610
0615
0620
0625
0630

0635
0640
0645
0650
0655

0700
0705
0710
0715
0720

0725
0730
0735
0740
0745

Di scharge, 
in ftVs

0.08
.08
.08
.08
.10

.18

.37
2.3

12
13

13
14
13
13
13

13
13
14
13
13

13
13
14
15
15

15
14
14
23
49

53
50
45
41
34

Ra

Gage 1

0.00
.00
.01
.01
.01

.01

.00

.01

.00

.00

.01

.00

.00

.00

.00

.00

.01

.00

.00

.00

.00

.00

.01

.00

.00

.01

.01

.01

.01

.01

.00

.01

.00

.00

.01

65

infal 1 , in

Gage 2

0.00
.01
.00
.01
.01

.00

.01

.00

.00

.00

.01

.00

.00

.00

.00

.01

.00

.00

.01

.00

.00

.00

.00

.00

.01

.01

.01

.01

.01

.01

.00

.00

.01

.00

.02

inches

Gage 3

0.01
.00
.01
.00
.00

.00

.00

.01

.00

.00

.01

.00

.00

.00

.00

.01

.00

.01

.00

.00

.00

.00

.00

.04

.02

.01

.00

.01

.00

.00

.00

.01

.00

.00

.01



Table 35- Rainfall-runoff data, June 19 3 1977 3 for 
station 06714100 Thirty-sixth. Street Storm Sewer at Denver-- Continued

Time

0750
0755
0800
0805
0810

0815
0820
0825
0830
0835

0840
0845
0850
0855
0900

0905
0910
0915
0920
0925

0930
0935
09^0
0945
0950

0955
1000
1005
1010
1015

1020
1100

Di scharge, 
in ftVs

32
30
30
30
31

30
28
24
21
19

17
16
15
15
16

16
15
13
12
10

9.1
8.0
6.7
5.7
4.9

4.2
3.7
3.2
2.8
2.4

2.1
.88

Gage 1

0.00
.00
.00
.00
.00

.00

.01

.00

.01

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

Rainfal 1 , in

Gage 2

0.00
.01
.00
.00
.00

.00

.00

.01

.00

.00

.00

.01

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

inches

Gage 3

0.00
.00
.00
.00
.00

.00

.01

.00

.00

.00

.00

.00

.00

.00

.00

.01

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

66



Table 36. Rainfall-runoff data, July 53 1977 3 for 
station 06714100 'Thirty-sixth Street Storm Sewer at Denver

[Rainfall is reported in amounts measured during specified time increments;
time increment is 5 minutes]

Time

1700
1705
1710
1715
1720

1725
1730
1735
1740
1745

1750
1755
1800
1805
1810

1815
1820
1825
1830
1835

1840
1845
1850
1855
1900

1905
1910
1915
1920
1925

1930
1935
1940
1945
1950

Di scharge, 
in ftVs

0.49
.52
.95

27
59

79
168
183
183
139

103
68
51
36
28

23
18
15
13
11

8.7
7.2
6.1
4.9
4.1

3.5
3.0
2.6
2.5

13

28
59

160
170
153

Gage 1

0.00
.02
.01
.09
.09

.02

.00

.00

.01

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.02

.03

.06

.03

.02

.01

.03

.01

Rainfal 1 , in

Gage 2

0.00
.02
.04
.04
.03

.01

.01

.00

.01

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.02

.03

.06

.02

.01

.02

.00

.01

inches

Gage 3

0.01
.00
.01
.07
.02

.02

.01

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.02

.08

.05

.03

.02

.04

.02

.01

67



Table 36. Rainfall-runoff data,, July 53 197 7 ̂  for 
station 06714100 Thirty-sixth Street Storm Sewer at Denver-- Continued

Time

1955
2000
2005
2010
2015

2020
2025
2030
2035
2040

2045
2050
2055
2100
2105

2110
2115
2120
2125
2130

2135
2140
2145
2150
2155

2200
2205
2210
2215
2220

2225
2230
2320

Discharge, 
in ftVs

138
127
123
111
83

66
70
64
59
45

36
34
29
26
23

20
18
15
13
12

10
8.9
7.6
6.5
5.6

4.8
4.1
3.6
3.1
2.9

2.5
2.3
.88

Gage 1

0.01
.00
.01
.01
.01

.01

.00

.01

.00

.01

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

Rainfal 1 , in

Gage 2

0.00
.01
.01
.01
.00

.00

.00

.01

.00

.00

.01

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

inches

Gage 3

0.01
.02
.01
.00
.00

.00

.00

.01

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00
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WATER-QUALITY DATA 

Miscellaneous Samples

Miscellaneous samples were collected manually for chemical 

analysis prior to February 1976, as described in the "Approach" 

section of this report. Results of the chemical analyses for the 

Littleton catchment area are presented in table 37, for the Lakewood 

catchment area in table 38, and for the Denver catchment area in 

table 39.

Samples of Runoff from Snowmelt and Rainfall

After installation of the automated water-quality sampling 

monitors in February 1976, samples of runoff for chemical analysis 

were collected for selected runoff periods. Sample collection 

usually started when runoff at the monitor sites began and continued 

until runoff ceased or approached base flow. Samples collected 

during March 1976 and from January through March 1977 are from 

snowmelt runoff; all other samples are from rainfall runoff.
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TABLE 37.--MISCELLANEOUS WATER-QUALITY DATA FOR STATION 
06710200 BIG DRY CREEK TRIBUTARY AT LITTLETON

[> indicates greater than)

Q'lALlTY OflTA. C<Vl_FMOAB JANUARY 1975 TO f»£cK s"'*EP

CUTE

MAY
2?. . .
?*  . .
?9...

JUN
PR.    
10...
10...
10...

13...
13...
13...
14...
14...

11...
DCT
23. ..

NOV

09...

DATE

MAY

?*»!!!
29...

JUN
08. ..
10...
10...
10...

AIJG
13...
13...
13...
14...
14...

SFP
11...

OCT
?3. ..

vov
09...

TIMF

2100
1300
1125

0020
0910
1 100
1310

0500
U600
0900
16SS
1715

Od40

135)

1310

TOTAL
NITRO
GEN
(M)

(MG/L)

3.9
l.fl

2.6
1.0
,8h
--

1.4
-_

1.9
^.2
2.4

3.3

2.2

1.4

T r M o f p - 
ATJPE 
OFG C)

S.O

10.0
5.0

16.5
8.0
10.5

--

17.5
--

18.0
?2.0
22.0

14.5

3.5

1.0

TOTAL
OPGANIC
MTTSO-
GFN
(M)

(MG/L)

1.9

1.4

2.1
.7*)
,47
--

.75
--

.01
1.1
1.5

1.1

1.8

1.?

TA-FOIIS

(CFS)

is
1 .0

34

?0
S.O
3.0

--

2n
--

3.0
20
3.0

1.0

?.o

6.0

TOTAL
AMMONIA
NTTPO-
GFM
(N)

(MG/L)

.92

.10

.20

.08

.10
--

.13
--

.11

.27

.10

.87

.14

.09

SPF-

CON-

60
190
<50

65
SO
105
--

110
--

300
70

130

1*5

*0

<50

TOTAL
NTTPITE

(N)
(M3/L)

.15

.01

.02

.01

.02
--

.06
--
.18
.05
.07

.10

.03

.02

PH

(UNITS)

8.4
7.1
6.7

7.1
6.8
7.0
 

__
--
--
_-
 

__

--

"

TOTAL
NTTPATF

(M)
(MG/L)

.95

.32

.23

.15

.27
--

.45
--

1.6
.73
.77

1.2

.22

.12

CA3RON) 

(C02)

.2
--
 

--
--
 
 

__
--
--
--
 

__

--

TOTAL
KJEL-
DAHL
NITWO-
GEM
(N)

(MG/u)

..
2.8
1.5

2.3
.84
.57
 

.88
--
.12

1.4
1.6

2.0

1.9

1.3

LINITY BTC43- 
AS K»OMA 1 F

CAC03 (HC03) 
(M<Vl_) (HG/L)

30 37
-_
..

-_
_.
 
-- --

__
__
-_
__
 

-_

__

DIS-
TOTAL SOLVED

NITRITE NlTQIT^
=>LUS PLUS

NITRATE MITPATE
(N) (N)

(MG/L) (MG/L)

.25
1.1
.33

.25

.16

.29
--

.51
__

1.8
.78
.84

1.3

.25

.14

TOTAL 

FILT-
CAW- OAHLF

Rn^ATF PtSIOUE
(rr«3)

0
100
290

369
58
72

-- --

42
__

44
218
300

58

70

72

DIS- DIS
SOLVED SOL-
OBTHO- VED-
PnOS- OHOS-
OHATF PHO^US
(°04) (D)
(MG/L) (MG/L)

.49
.24
.09

.23

.40

.47
--

.71
_-

.Hi

.10

.10

.?8

,?0

.11

VOL.

FILT-

(MG/L)

--
36
56

74
9

IP
--

10
--

18
3?
48

18

4

2

DIS
SOLVED
03T-(0-
PHOS-
PH03US
(P)

(MG/L)

.16
 
 

--
--
 
--

--
--
--
--
--

--

 

--

70



TABLE 37. --MISCELLANEOUS WATER-QUALITY DATA FOR STATION 
06710200 BIG DRY CREEK TRIBUTARY AT LI TT LETDN--CONT I NUEO

rj.iAi.TTv

TATE

*??...
? ". . .

?9. . .
J.IN

OS. . .

10...
10...
10...

4 J«

1?...
n...
13...
1 4 ...

14...

11...
OCT
73...

;>9...

TATE

MftY
»??...
28...
?9. . .

J'JN

OR...

10...
10...
10...

HUG
13...
13...
13...
14...
14...

11...
">CT

?3. . .
MOV
09...

nts-

OUGANIC 03 "AN 1C N4JT-
C4WRON CAWRON \FSS

<C) <C) (CA.M(j)
(MQ/L> <^/D (Mfi/n

31
37 ,S
2.4 .2

8.0 3.9

5.6 1.8
7.9 3.4
_.

__
_.
__
_.
 

_.

11 1.9

5.5 .4

nis- OTS-
SOLVET) ">TS- SOLVED
fH(.0- SOLVEO FLJO-
PIHE SULFATF PTOE
(CL) (504) (F)
(MG/L) MG/L) (MG/L)

2.5 4.8 .1
13 4fl

1.9 2.5

1.7 4.?

1.9 7.9
2.7 11
--

4.S 12
__

17 48
2.3 9.0
5.6 21

H.6 ?fl

1.6 6.6

2.5 4.3

ins- PIS-

f/>p- SilLVf-n MAC;- ilJS- AI"I- PO-
-li^ATF CAL- NF- SIL^Fn ^IJM- TAS-
Hflon- CIHM SIUM SIOI 1 ! 1-' TIOM PFPCF.MT SIU^
VI-S^ (CA) (MG) (^^) WATIO SOTIIM ( K )
(«G/L) (M<i/L) (Mii/L> (^G/l > (MG/L)

0 11 ,H ^.9 .? 16 2.3
31 __ 17

3.5   l.»

S. 1? -- P.]
8.R -- 4.4

14 -- 5.5
__

13   <;.<.
__

33 -- 1H
14   ?.<*
14 __ 6.S

21 -_ 7.0

7.2   4.7

4.7   2.1

IMS- OTS- OI«;-
OIS- OIS- SOLVED SOLVFO OTS- OIS- ^OLV^O

SOLVED SOLVE" CA")- CHHO- SOLVEO SOLVF.O wa\j-
SILICA ARSENIC MHJM MIUM IOO»J LEAD GANESF
(5102) (AS) (CO) (CO) (FE) (P«) (MM)
(MG/L) CIG/L) (UG/L) (UG/L) CJG/L) (UG/L) (UG/L)

1.6 1 1 n 60 8 20
_.
._

-_
__
._

_.

..
__
-_

__
--

__

__

..
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TABLE 37.--MISCELLANEOUS WATER-QUALITY DATA FOR STATION 
06710200 BIG DRY CREEK TRIBUTARY AT LITTLETON--CONTINUED

QUALITY DATA. C&LFNOAP YFAP JANUARY 1975 TO

->ATF

MAY
?2...
?«...
29...

J:|N 
08...
10...
10...
10...

AIJR
13...
13...
13...
14...
14...

SEP
11...

OCT
23...

NTV
09...

TMMF-

niATF 
COLI- 
F0»* 
(COL.
PER

ino ML>

5ROO
3100

   
_.

32000
--

>?00000
..

>?00000
--
--

--

-.

--

TCrtL 
OLI-
FI»M 
(Coi . 
= FH 

1"0 ML)

5000
560

3300
2500
3530
3500

..
_.
.-
-.
..

35000

..

--

STafP- 
TilC^CCI 
(CiL- 
OMTF 1;
OCQ

too ML i

 

__
49QOO

90000
«

155000
160000
190000

--
--

1 10000

--

 

 )IS- !US-
s^uvFn SOLVFD ni 1;-
SK.nS St^Ll'lS SOLVF.T 
(^FSI- (SUM OF SOLIDS 
OJC AT CONSTI- (TONS 
190 C) TUENTS) PF.R 
MG/L) (HG/L) DAY)

46 1.86 
182   .49
22

42
57
77
 

«5
.-

216
46
fl3

156

59

36

2.02

2.27
.77
.62

--

4.59
..

1.75
2.4R
.67

.4?

.32

,5 s?

nis-
5!)UVF'> 
SOLIDS
(TOMS

Pt>< 
AC-FT)

.06 

.?5

.03

.06

.OR

.10
 

.1?
..

.29

.06

.11

.?!

.0^

.OS

TOTAL
0--7THO-

OHOS- 
PMOWIIS 
(P) 

(«r,/L>

.3?

.Ort

.15

.21

.31
 

.57
..

.64

.1?

.11

.29

.22

.10

TOTAL DIS- 
NTTRO- SOLVFT 
GPN "EBCUOr 
(NJ3) (HR) 
(MH/L) (IIS/L)

.0 
17
8.1

11
4.4
3.8
 

6.?
--

R.5
9.7

11

15

9.5

6.4

--

   
..
-.
 

..
-.
.-
--
.-

--

.-

--
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TABLE 38. --MISCELLANEOUS WATER-QUALITY DATA FOR STATION 
06711635 NORTH AVENUE STORM DRAIN AT DENVER FEDERAL CENTER, AT LAKEWOOD

04TE
TIMP

iMLITY

rNSTAM-
TAMB-OUS 

OTS-

CALENDAR YpAW JANUARY 1 -J75 Til

S=>£- 

GIF 1C
CON-
.1JCT- 

AMCfc 
(v»iri?0-
"-(OS) (U^ITS)

TOTAL 
NON-

FILT-
SAH|_F

(MG/L)

VOi 
MO'-J

FILT T-ITAL
VJIT40 
GFN 
(M)

TOTAL

GFN
(NJ)

(MG/L)

TOTAI

GF* 1
(N)

(MG/L)

JJI. 
oo..,

14.., 
16.., 
30.., 
30...

13..,

10.., 
10...

OCT
23.., 

MOV 
09..,

1935
1815

0410

1535

1500

1145

1 a.o 
21.0 
2l.o 
l ?.5
22.0
23.0

16.0

21.0
21.0

4.0 

1.5

1 .0
.SO 

1.5
4.0 
2.0

6.0

10
?.o

.30 

.30

160
470

75

140
130

95

6.5 
6.8 
7.0 
7.3

1450
1 370
1560

164000
164000

676

1640
936

282

550

11?

2H4 
252

72

412
I2n

34

44

10
17
6.4
7.0

11
4.4

.3H

6.4 
4.4

2.3 

2.3

17
5.6 
S.tf 
9.7

4.1 
2.2

1.8

1.9

.73

.OR 

.08 

.13 

.04 
1.1

.01

.59 

.41

.20

f)ATE

TOTAL 
NtTRITF

C.) 
(MG/L)

TOTAL

TOTAl.
*JFL-
OAML
\TTRO-
G^N

(S)
(MG/| )

T1TAL
NITOITE

^L'JS
NIT9ATE

(N)
(«G/L>

ois-
SOL-
vt'i>-
PHnc;-

PHORJS
(P)

(MG/L)

DIS-
SOL-

VEO
ORGANIC
CARBON
(C)

(MG/L)

sus-
PENrtFn

0 ̂  G A M t C
C A W H 0 h i
(C)

(MG/L)

OIS-
SOL VEO
T^L-
CIUV
(CA)

(«G/L)

OTS-
SOLVFD
SOOIUM
(MA)

(MG/L)

DIS
SOLVE o
CHLO-
RIOE
(CD
(MG/L)

JUL
09...
14...
14...
16...
3"..,
30... 

A JG
13... 

SEP
10...
10...

OCT
23... 

NOV

,19 
.17 
,14 
,38
,40

,04

,17 

,08 

,08

.20 

.17 

.54 

.96 

.92 

.32

.11

1.5
1.6

.17 

.11

7.4
17
5.7
5.9
9.7
3.7

4.7 
?.6

?.0 

2.1

2.8 
.36 
.71

1.1
1.3 
.72

.15

1.7
1.8

.25 

.19

,06 
,11
,07 
,03 
,00

,12

,07 
,13

05

8.9 

5.5

2.2 

.6

8. 6

16
15

10

7.7

29
17
11
15
32
7.6

6.9

5.8 
4.1

5.8

14

15
9.9
4.5
8.0

19
4.4

4.0

4.2 
4.1

3.2

12

DIS-

OTS-

OATE

JUL
09...
14...
14...
16...
30...
30... 

AUG
13... 

SEP
10...
10.., 

OCT

MOV 
09...

33

18
52
13

8.5

15

10

5.4

OIATE FECAL
COLI- COLT-
F-IWM FOLJM
(COL. (C'll .

loo ML) 100 ML> 100 ML)

25000
49000

100000

38000

3400
15000
14000
14000
3000
4000

3000
10000

51000
42000
120000

3000
30000

79000

13000
34000

TiCOCCI 
(COL 
ONIES D'lE AT 
PF3 1«0 C)

(MG/L)

456 
263 
169 
142 
J65 
159

62

129
113

72

66

DIS-
SOLVEO
SOLIDS
(TOMS
»ER

.12 

.71 

.23

3)94 
.86

1.00

3.49 
.61

.06 

.05

SOLVFO
SOL I OS
(TONIS
PER

,62 
,36 
,23 
,19 
,50 
,22

,OH

,1* 
,15

,10 

.09

TOTAL
OOT-IO-
PHOS-

(P) 
(MG/L)

,18 
,17 
,05 
,08 
,00 
,03

,12

,13 
,30

,22 

,22

TOTAl
NITRO-
GFM
(N03)

45
77
28
31
49
20

1.7

28
19

10

10

73



OATE

TABLE 39.--MISCELLANEOUS WATER-QUALITY DATA FOR STATION 
06714100 THIRTY-SIXTH STREET STORM SEWER AT DENVER

[> Indicates greater than]

:PP QUALITY DATA, CA| FunAH YE A^ JANUAMY 19/5 TO pFc!-"M-»Fo 197S 

SP£-

(DF.r, C)

TANPOIIS nurr-

CMA-fo£ 
(CFS)

n TO xi HE
LIMITY

AS HOMA1F
CSC03 (HC03) 
(MG/L>

TOTAI.
NON-

FTLT-

WFSTOMF

VOL

28.
29.

JlIN
07.
OH.
10.
10. 
Ml
2*.
24.

AUG 
13. 
13.

SFP
11. 

OCT
?3.
2*. 
wv
09

?230
1441)
1230

230S
1610
1020
1415

1700
1730

0600
1010

0940

1230

9.0
12.0
 

15.5
?l.t)
9.0

11.5

22.0
21. 5

18.0
19.0

15.5

5.5

_.
20
40

40

3S
30
7.0

10
3.0

30
6.0

IS

IS

SQ
110
<SO

320
SO

<SO
HO

ISO
190

S5
145

165

130

6.9
7.0
6.4

6.6
7.1
6.3
 

   
 

__
 

 

__

2.8 11 14

1400

1410 5.0 95

174
100

642
402
S6

137

416
356

26
30

164

ISO
HO

70

62

272
112
26
37

110
102

12
22

42

20

TOTAL

DATE

MAY 
22...
28...
29... 

JlIN
07...
OS...
10...
10... 

JUL
2*..,
24... 

AUO
13...
13... 

SFP
11... 

OCT
23..,
?*.., 

NOV
09..,

TOTAL

GEN 
(N)

3.5 
1.7

11
4.6
.84

2.2

7.9 
6.7

1.6 

7.5

5.0 
4.6

2.8

2.3 
1.3

9.4
4.0
.21 

1.1

7.9 
6.7

.20

.94

4.4

3.5

2.*

TOTAL
AMMONIA
MIT30-

GFN
(N)

(MG/L)

    

.56

.11

1.6
.19
.46
.65

.00

.00

.05

.0<s

2.4

.17

.31

TOT»L
NITRITE

<NJ>
(MG/l)

    

.09

.04

.01

.03

.02

.06

.01

."1

.04

."«

.49

.12

.12

TOTAL
NITRATE

(M)
(MG/L)

  w

.52

.24

.03

.34

.15

.41

.03

.01

.31

.56

.61

.28

.68

TOTAL
KJEL-
OAHL
NITRO
GEN
(N)

(MG/L)

   
2.9
1.4

11
4.2
.67

1.7

7.9
6.7

.25
1.0

6.4

4.6
3.8

TOTAL
NITOITE

PLUS
NITPATE

(M)
(MG/L)

   
.61
.28

.04

.37

.17

.47

.04

.02

.35

.">4

1.1

.40

.30

nis-
SOLVEO

MTTPITP
PLUS

MITPATF
C«)

(Mfi/L)

.36
--
--

__
--
._
--

__
 

__
--

--

_«
--

OIS-
SOLVEO
OPTHO-
PHOS-
PHATE
(P04)
(MG/L)

.49
-.-
--

_«
--
__
 

   
 

   
 

 

__
 

nis-
SOL-
VEO-
PH05-

pnn»us
(P)

(MG/L)

   
.36
.13

.69

.30

.03

.25

.55

.54

.21

.00

.58

.47

.73

015-
SOLVEO
OPT-tO-
PHOS-
PHOPUS
(P)

(MG/L)

.16
--
 

__
--
._
--

   
 

__
 

 

 _
 

.13 03 ,26 .29 25



TABLE 39. --MISCELLANEOUS WATER-QUALITY DATA FOR STATION 
06714100 THIRTY-SIXTH STREET STORM SEWER AT DENVER--CONT I NUED

.J.IALMY OATA, CALFMU3 YFM> JANUARY 197 1} TO 1975

L>IS-

^ATF

MAY
??  . .
?*...

J'.JM
0 7 ...
08. ..
10...
in...

JDL
24...
?4...

AUG
13...
13...

SEP
11...

23...
?4...

Mfw
n9...

DATE

MAY
2?...
28...
?9. . .

JJM
07...
08...
10...
10...

JUL
24. ..
?4...

13...
13...

1 1 ...
OCT
?3. . .
24. ..

MOV
19...

VF'1
ODfiANTC
CA^RDN
(C)

(MG/L)

--
?6

«3
22
5.?

14

 
 

 
--

 

l.q
3ft

.9

OIS-
SOLVEO
CHLO-
PIDE
(CD

2.6
7.8
2.8

18
2.7
1.4
3.5

12
14

3.2
9.7

H.8

8.6
29

13

o-\orn CAW- SOLV^ MAG- rus-
n-J^ftNtr MA30- DONATE CAL- ME- SOLvF'^
C/*«-<i)\j ^FSS -tftjn- CI' IM SI'IM SiiOti'-.
(C) (CA.Mr, ) M^S^ (CA) (MG) (N<\)

(MG/L) (M5/u (v.r,/L) CMG/L) (MB/D ( 1G/I )

13 1 ».9 .1 2.Q
4.3     11 -- 7.3

.

10 -- -- 2t> -- in
9.0 --   7.2   I.?
2.0     4.6   ?.is
1.1 --   8.4   S.4

<>0   12
20 -- 11

7.1   3.1
14 11

16   7.7

5.3     10   S.*
?.3     19 -- 21

.2   ~ 8.2   1?

OIS- DIS- OIS-
TIS- SOLVED DIS- DIS- SOLVED SOLVFH

SOLVED Fl.'lO- SOLVED SOLVED CAO- CHHO-
S.JLFATE "TOE SILICA ARSENIC MIUM MIUM
(504) (T) (5102) (AS) (CD) (CO)
(MG/L) (MR/L) (MR/L) (UG/L) (UG/L) (UG/L)

7.0 .2 .9 2 1 in
11
4.3

35
7.2
5.cj

14

25
2?

H.5
24

?3

11
23

6.6

AO- PO-
SO>}P- TAS-
T10N PFRCFNT SIUM

PATIO SODIUM (K)
(MG/D

.* 29 2.0
--

-. __
.-

__ __
 

__
-.

 
-_

 

        __
-_

DIS-
OIS- 015- SOLVET

S^LVtil SOLVFn MAM-
I30N LEAP GANFSE
(F£) (t>H) (HNJ)

(UG/D (UG/L) (UG/L)

70 12 30
--

--

--
 

--
--

--
           

 
           

 

._
 

 

75



TABLE 39. MISCELLANEOUS WATER-QUALITY DATA FOR STATION 
06714100 THIRTY-SIXTH STREET STORM SEWER AT DENVER CONTINUED

rfAT-tf QUALITY OATA. CSLf^Hft

TMS,F-
OlftTF
roLT-

F03M
(COL.
PFH

100 ML>

FFCAL
C-H.I-
FTPM
(COL.

3 FR
100 ML>

ST-JFP-
TOCOCCI

(C n l -
:)NTES

PFP

loo MD

TTS-
S1LVEO
S~IL ins
(-JF SI-
0 IF AT
18't a
( 'ir,/D

9 YFAfl JANUARY I 4*? 1:

nis-
SOL vrn
SOL I^S

(SilM OF

CONST I -
TIJFMTS)

(Mfi/L)

DIS-
SOLVF")
SOLIOS
(TONS
PEP
DAY)

j TO nKri

'~>IS-
SOI.VFO
SOLT.IS
( TO" S

PFO
AC-^T)

TOTAL
T1T41
Ml TWO- 
<3FN

OTS-

(Hf,) 
(UG/D

2? 30

^;;:
J.JN
07...
1) H . . .
10...
10...

JJL
?4. . .
2*...

H:\C,

13...
13...

SEP
11...

OCT
?3. . .
2*...

MOV
09...

14400

>?00000
>1 10000
') 10000

--

>200000
> 00000

BQOOO
0000

00000

--
--

 

140000 
5700

5200
11000
14000
17000

>100000
>100000

__
--

2^0000

--
--

--

~~

--
..

10SOOO
110000

--
--

57000
200000

?7f>000

--
--

--

82

311
54
28
58

150
185

42
103

131

10H
167

60

--
4.43
3.02

33. h
5.10
2.27
1.10

4.05
1.50

3.40
1.67

.04

.11

.04

."?

.07

.04

.Oft

.20

.25

.06

.14

--

.33

.11

.30

.10

.09

.21

1.9
.09

.11

.27

-.
16
7.4

49
20

3.7
9.-S

35
30

2.7
7.3

5.31

3.2*

,15 
,23 .29 

.15

33

22
20

12

76



Major Constituents

Samples were analyzed for the following major constituents and 

parameters: specific conductance, pH, hardness, noncarbonate 

hardness, alkalinity, sodium-adsorption ratio, silica, calcium, 

magnesium, sodium, potassium, manganese, bicarbonate, carbonate, 

sulfate, chloride, and fluoride.

Results of the analyses from the Littleton catchment area are 

presented in table kO , for the Lakewood catchment area in table kl , 

and for the Denver catchment area in table k2.
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TABLE 40. --MAJOR CONSTITUENT WATER-QUALITY DATA FOR STATION 
06710200 BIG DRY CREEK TRIBUTARY AT LITTLETDN

[E Indicates estimated] 

DAM. c AIS- " OA-V n.A-> JANUARY i<?7 r> nt-'rt-

riftTt

»ftW 

06...

06.!! 

06... 

06... 

29...

29.

29, 
29, 
29. 
29. 
29. 
29, 
20.

29, 
29.

29,

29] 
29. 
29,

29, 
29, 
29. 
29.

25.
30. 
30. 
30. 
30. 
30. 
30. 
30. 
30.

1135 
1235 
13<5 
1435 
1535

2210
2215
2220
2225

?300

2325
2330
2335
2345
2350
2355

1754
1350
1355
1400
1405
1410
1415
1420
1425

.50 

.30 

.20 

.10 

.30 

.50 

.30 

.20

E14 
£13 
El? 
Eio

F7.7

F7.M 

£7.1

E'-.S

E4.4 
E3.9 
E3.3 
£3.8

E5.1

49
60
63
54

19 
Fl? 
67.0

2isn

750
580
480
120
100
85
80

70
65
70
65
70
70

90
WO
90
90
90
90
95

100
100
100
95

120
120
120

170
140
100
95
83
80
90
105
120

PH

(UN I TS)

7.1
7.4
7.5
7.6
7.6
H.I
8.3
7.8
7.8

9.0
8. ft
8.6
fl.5
8.4
7.4
7.7
7.7
7.6
7.5
7.7
7.7
7.9
7.8
7.8
7.7
7.9
7.8
7.5
7.4
7.4

7.3
7.6
7.5
7.5
7.5
7.5
7.5
7.5
7.5

DIS- 
SOLVET
CAL
CIUM
(CA)

(Hfi/l.)

140
17
11
9.3
9.1
7.0
6.8

6.5
7.2

6.3
5.9
5.9
6.1
6.2
6.?
6.0
8. ?
8.6
H.4
8.6
8.7
9.2
9.0
9.8
9.4
9.9

10
11
12
12

18
14
15
8.9
tf.l
8.4
8.5
9.3

11

nis-
S^L vF|">
SODIUM

(Nift)
(' Ni/D

2BO
1<JO
13"
V7
82
8.3

10
11
7.3

3.9
3.9

4.7
4.9
3.*
3.o
4.0
4.6
4.H
6.1
4.7
4.8
8.6
5.1
5.?
7.0
5.6
5.6
6.8
7.9
8.2

H.8
?!o
7.0
5.0
3.0
4.2
3.6
5.9
6.7

<HS-
S^H vF 1 )

SUl FATF
(S04 )
<«r,/u

?80
29
16
13
14
6.6
5.?
5.H
5.4

6.8
5.5
6.3
(5. I

6.7
6.5
6.4
7.3
7.5
7.3
7.7
8.0
7.9
8.2
9.4
ft. 8
9.7

11
11
1 £
12

24
10
18
8.6
8.9
7.6
9.8

11
13

DIS- 
SOLVFO
CHLO-
»IOE
(CD
(MP/l )

440
320
250
160
130
14
6.3
6.5
6.9

2.3
1.9
2.6
2.1
2.8
2.')
2.9
3.5
2.6
2.6
2.9
2.9
2.9
2.9
3.1
3.7
4.4
4.4
4.2
3.7
4.0

9.7
4.8
9.6
4.1
3.3
3.1
3.3
3.5
4.2
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TABLE 40.   MAJOR CONSTITUENT WATER-QUALITY DATA FOR STATION 
06710200 BIG DRY CREEK TRIBUTARY AT LI TTLETON--CONT INUEO

"JlfiLTTY DAM Yt*4 jAvJiJAWY 197* TO

CTFic nis-
INSTAN- 

TftMFnilS

TIME
HATE

MAY
3u. . .
3 1) ...
30...
30...
30...
30...
30...

JJL
19. ..
25. ..
25...
25...

25.*!!
25...
25...
?5. . .
7-3...

25...
25. . .
25...
25...
?5. . .
23...

25..!
?5. . .
25...
25...
25. ..
?5. . .
25...

AiJG
01...
01...
01...
01...
01...
01...
01...
01...

1*30
143*3

1 **0
1 4*b
1*50
1*53
1500

1 040

17*6
175.)
175*

1120
1^32
1*36
1^*0
1 ^**
1 ^3^
1902
1906

nio
192*
1924

1936
IQ*^
1952
2006
2013
2022
2026

021*
0226
0230
023*
0?3S
0?*2
0?*6
0250

<CF«;>

r * . 0
F3.0
F?. 0
Fl .U
Fl.O
F.50
F. .?<"

10
in
S?
65

F*.0
El.O
F..SO
F.?0
F.20
F.20
F .  ?(>

F.20
F ,?.(j
F.2(l
F.?o

F.20
F.20
F.20
F.20
F.20
F.20
E.20

El. 3
F 16
E17
F17
F1P
E 19
F?0
E2<»

180 
1 RO

200

P70 

105

210 
2?0 
200
170

170
170
?on

210

pan

255

110
100
HO

70
70
60

H

rsi

7 s
7!&
7.6
7.6
7.6
7.6
7.6

7.4
7.2
7.?
7.3
7.4
7.3
7.3
7.?
7.5
7.*
7.5
7.3
7.5
7.*
7.6
7.4
7.3
7.3
7.3
7.6
7.5
7.5
7.6
7.5

7.6
7.6
7.5
7.H
7.7
7.8
7.7
7.9

CAL
CIUM
(CA)

17
19
IB
20
20
21
2*

..
24

11
9.9

10
18
22
23
20
18
1 7
17
18
20
21
21
22
25
26
28
28
29
29
25

26
12
11
10
9.5
8.3
7.2
6.7

SOLVF.T

7.0
7.5
7.9

10
9.0

10
9.4

7.Q 
3.9

7.9 
14
9.0 

12
7.4
7.0 

10
7.B 

12
10
11
11
14
12
16
17
13
14
11

17 
*.R 
3.8 
7.9 
3.5 
3.3 
2.7 
2.6

r.jS-
S(i| V"0
MAM-

PA^ C S£
(MM)

(llfi/L'

m ^
..
--
..
..
.-
--

1 70
..
..
..
..
._
..
..
..
.-
--
..
..
--
--
--
.-
.-
--
..
--
..
--
 

..
--
--
--
..
-_
..
 

HI S-

SPL VFO
sm FATF

( S04)

Mfi/L>

19
20
20
20
22
23
24

._
40
13
11
9.5

23
38
*()
33
22
2(>
22
22
? *
30
32
33
39
40
40
40
*0
43
35

34
11
9.5
9.1
H.3
7.5
6.5
6.0

"IIS-
snLVFf)
CHLO-
^1 f)F.
(CD
(MU/L,

7.2
8.1
7.7
7.7
8.1
8.4
8.8

_.
26
7.0
5.7
4.0
9.0

14
15
13
9. 7
9.3
9.3
9.7

11
12
12
13
13
14
14
14
I 4
14
12

20
5.3
4.0
3.5
3.7
3.5
2.7
2.3

DflTF

CIFTC
IMSTA'J- C,")'.|- 
TANFfl'fS OJCT- 

OTb- fi'JCF.

(CFS)

01...
01...
01...
01...
01...

SFP
25...
27...

0304
0318
0110
031*
0338

0804
1110

E?9
E21
E15
Fl*
El?

F5.0
.10 300

OH

OINI TS>

7.9
8.1
H.O
7.H

3.0

7.8
7.8

1)15-
SOLVF1
CAL
CIUM
(CA)

(MG/L)

5.*
5.7
7.7
8.0
ft. 2

22
42

iIS-

iLVFn
If) f 1 IM

NA) 
IG/L)

5.4
1 .9
7.2
7.2
3.4

11
19

115-

5')l VFO
vii FATF

(Mb/L)

5.?
5.S
7.8
8.7
9.6

7.6
52

OIS-
^OL^FO
CHLO-
»1 ~>r
(CL>

1.6
1.8
2.7
3.0
3.2

2.7
13
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TABLE 40. --MAJOR CONSTITUENT WATER-QUALITY DATA FOR STATION 
06710200 BIG DRY CREEK TRIBUTARY AT LI TTLETON--CONT INUED

?H 0-IAlfTY CALF-iOAP YLAW jftMlaPY 19 7 7 T)

MON- 
CAW-

AOQ
18, 
18. 
18. 
18.

18. 
18, 

JJN 
11. 
11. 
11. 
11. 
11. 
11. 
11. 
11. 
11. 
11. 
11. 
11. 
11 . 
11. 
11. 
11. 
11. 
11. 
11, 
11, 
11, 
11, 
11,

TJMP

1525
1535
1545
1555
1605
1M5
1625

1515
1520
1 525
1530
1535
Ib40
1S45
1550
1555
1605
1610
1615
1620
1 6?3
1630
1*35
1640
1645
1650
1655
1700
1705
1710

T AMF'lHS
)1S-

CHAUGE
(CFS)

3.3
3.2
-e.5
2.0
1.9
1.7
l.s

30
4H
SI
31
91
96
90
76
SO
44
29
?1
1 2
9.1
7.0
5.b
5.0
*.6
-.1
4.0
3.9
3.5
3.4

 'HlfT-
AMCF

( M f £,}( ).

MHOS)

320
205
200
180
180
186
200

146
110
104
88
103
HO
80
78
79
93
110
120
128
144
160
1<*0

150
179
189
198
180
200
195

PH

(UMITS)

7.7
7.5
7.5
7.4
7.5
7.5
7.5

6.5
6.5
6,6
6.7
6.8
6.7
6.7
6.7
6.7
6.8

6.7
6.8
7.11
6.8
7.0
7.0
7.0
7.0
6.9
7.0
7.0
7.1
7.2

NtSS

S6 
S6 
5?
50
51
56

45

3]
34

25
25
31
35
38
4l 

44 
53

59
60 
6fl 
60 
73 
68 
66

NESS 
(MG/L)

37

29 
2? 
20 
23 
23

6
1
6
n

10 
0

3
6
6
7

12
11
13

21
20
19
19
32
26
21

flLKA-

AS 
CACr>3

55

30 
3d 
30 
33

39
30

29
33

25
21
19
25
29
30
30
34

37
39
40

41

41

42

44

OTS- SOL*'F">

TJ.)N 
PATIO

1.1 
.9
.8 
.8 
. 7

.9

.4 

.4 

.3 

.3 

.2 
  3 
.3 
.3 
.3 
.3

ir<\

>/L>

3.0
2.1
2.1
2.2
2.3
2.4
2.7

2.4
1.8
1 .9

1.5
1.5
1.3
1.4

1.5
1.5
2.0
?. 3
2.3
2.6
2.9
3.1
3.2
3.4
3.3
3.5
3.8
3.8
3.9
4.0

CI IM
<C4> 

( M 0* / L

31
19
19
1 °

17
19
19

16

11
12
9.

16
9.

10
8.
8.

11
12
13
14

15
13

-
20
20
20
20
25
23
22

)

9

2

7
5

-

DATE

APR 
18... 
18... 
18...

IB... 
18... 
1H...

JUN

11... 
11... 
11... 
11... 
11.., 
11.., 
11... 
11... 
11.., 
11... 
11... 
11... 
11... 
11.., 
II... 
11... 
11... 
11..,
H... 
11... 
11.., 
11.., 
II...

OTS-
SOLVEO
MAG-
NE-
SIJM
MG)

3.6
2.:
2.0
1.7
1.3
1.9
2.1

1.3
.9
. 3

1.0
.8
.7
.8
.7
.9
.9

1.3
1.3
1.5
1.7
1.9
?~3

2.5
2.4
2.5
2.5
2.5
2.6

nis-
SOLVF-O
SOOIUM
(NA)

24
15
14
13
12
13
15

6.2
4.4
4.0
3.7
3.0
3. J
3.2
3.6
2.9
3.8
4.2
4.9
6.5
6.0
3.2

9,4.
9,4

9,b
9.4

9,0
9,6
9.6

DIS
SOLVE")
pn-
TAS-
SI JM

«*0/L>

5.5
4.3
4.0
3.9
3.7
3.6
3.3

4.0
3.7
3.6
3.1
3.0
2.9
? .6
2.4
2.5
3.2
3.5
3.6
3.5
4.0
4.0

4.2
4.5
.5
,S
.5
,t>
.6

0 15- 
SOL^En 
MA\- BICAR- 

GANESF 30M4TE I:
CA3- 
JTvJATF

(M^) (HC03) (C03)
(UG/L) 1

60
50
50
40
40
60
60

70
30
10
20
10
0
0
0
0
0
0
0
0
0
0

__
10
0
0

10
10
0

10

I*G/L> <

67
34
34
36
36
36
40

48
37
34
35
40

31
30
26
23
31
35
36
36
41
42
4-5
47
49
50
50
50
51
54

IM&/L)

0
0
0
0
0
0
0

__
-.
-.
--
--
-_
-.
--
--
--
--
-.
-.
--
--
__
-_
-.
-_
--
--
-.
 

OTS- 
SOLVEO

(504)
("G/D

65
35
34
29
28
30
35

18
12
5.6
9.1
8.5
6.7
6.5
7.4

10
10
12
14
16
19
2?
26
27
28
2«
29
30
?9
30

r>TS~
SnuVFD 
CHLO-

(CL)
(MG/L)

19
11
11
9.7
9.3
9.6

11

5.1
3.7
3.5
3.6
2.9
2.9
2.6
2.4
2.7
3.5
4.3
4.6
5.0
5.6
7.7
8.2
7.9
7.9
H.I
8.0
7.8
7.9
8,2

nis-

FLUU-
MIDF 
(F)

80



TABLE 41.   MAJOR CONSTITUENT WATER-QUALITY DATA FOR STATION 
06711635 NORTH AVENUE STORM DRAIN AT DENVER FEDERAL CENTER, AT LAKEWOOD

[E Indicates estimated]

C4Lf ̂ "U-J v tA^ JAN'JArVY l-i?f> Tl 1976

DATE 

n ' >...
06. .. 

29..!

JUNi

17, 
17, 
17, 
17, 
17, 
17. 
17.

14. 

19.

19!
19.

19*. 
19. 
19, 
19, 
19, 
19, 
19. 
19, 
19, 
19. 
19,

19. 
19, 
19, 
19, 
19.

TIME

1145
1230
0940
1030
1 130
1 r>J»
1 400

1 328
1330
1 332
1335
1340
1350
14 no

M20
1*22
1 H<£4

18?6
18?H
1830
1832
1834
1836
1838
1840
1H42
1844
1846
1 S<*8
1850

18S2
1 854
1HS6
1858
1900
1902
1 904
1906

1442

T ^ST ft i-J-

TANFOUS
DTS-

C(C^T

F.10
F.10
p. 15
F.10
F. OS
- , 1)3

F..I3

FT.O

F5.3
F 3.5
F2.0
F5.5
F3.2
F^.O

F4.6
F5. ?
F*. 0

F.6.2
F5.H

FT. 7
F4.6
F4.0
E3.7
E3.3
F.3.0
F?.8
F. ?.6
F2.4
F?.2
E2. 1
F?.0

Fl .8
F 1 .6
F1.5
El. 4
El. 3
El. 2
El. 2

F5.5

CIFIC
c-ri-
T ICT-
A M C K

( « i CPO-

1900
Ih50
700
550
360
720
*50

1 70
130
110
115
110
110
120

135
140
1<*5
145
145
145
1 45

1 4i>
145
145
140
140
140
140
140
140
140
140
140
140
145
145
145

150

123

DIS-
SOLVF?
CAL-

(Cft)

DTS- 
SOLVFn

VF'1

(MA)

7.9 
8.1

8.7
8.5 
8.5 
8.5

8.4 
8.4 
8.6 
8.6 
8.4

8.1

8.4 
8.4 
8.4 
8.4 
8.4 
8.3

8.3 
8.3 
8.3 
6.3 
8.3 
8.3 
8.3
8.2
8.3

8.2 
8.2 
8.2 
8.1

8.9

12 
in
8.7 

19 
15

9.8 
8.7 
7.5 
7.7 
8.7 
7.8 
9.1

8.6
9.3

11
10
10
11

9.4
9.3
9.6
9.6
9.4

10
9.9

10
10
9.6

10
9.7
9.7
9.6
9.9

10
9.6

12

110
95

110

22
19
18

21
18 
IS 
17

7.9

11
6.4

6.5

10
13
6.2

10
10

6.3
6.2

11
6.3
6.0

6.5 
6.5 
6.4
6.4
6.5

10

9.1

(S04)

22
23
8.3
9.4
8.7

12
13

16
1 3
11
12
12
1 3

8.7 
b.7 
8.S 
9.4 
9.0 
9.0

8.8
8.7
8.8 
8.7 
8.9 
8.9
8.9
9.0
9.0
9.1 
9.3
9.5
9.6
9.8

10
9.9 
9.9

10

(CD

540
490
170
130
79

190
150

15
11
7.2
4.9
7.2
7.9
7.6

5.7 
3. 7 
3.8 
5.1 
3.0 
3.0 
3.2 
3.2 
3.2
3.4
3.5 
3.H
3.7
3.8 
3.8 
3.6 
3.6 
5.5
5.7
5.8 
6.2 
3,2
3.5
3.6

2.7

81



06711635
TABLE 41.--MAJOR CONSTITUENT WATER-QUALITY DATA FOR STATION 

NORTH AVENUE STORM DRAIN AT DENVER FEDERAL CENTER, AT LAKEWOOD CONTINUED

QJALI TV OATA YFa>v JAMUAWY 1976 TT 1976

DATE 

SFP

14.., 
14...

14..

27.., 
OCT 
06.., 
06.., 
06. . . 
06. ., 
06.. , 
() 6 . . ,

TIMF

1444
1446
1450
1454
U5K
moo
15D4
1510
1520
1055

1030
1057
1129
12PS
125*
1 U3
1417

T^STAN-
T AMYOUS

OTS-
C^A-JGT
(CFS)

E5.'l
F4.5
E3.H
FT.O
E?. 7
F«>.5
E?. 3
El .9
El. 2
F.50

F.10
Fi?.5
F3.2
??. 1
F1.4
E3.4
E2.8

CIFIC
CDN-
T JCT-
AMTE
MICOO-
M-*OS)

130
175
190
185
190
210
225
240
2ft>0
290

320
180
80
105
91

140
180

PH

(UNITS)

8.9
8.R
P. ft
8.P
H. ?

ft. 5
^.5
8.4
8.2
7.9

7.9
8.5
8.9
8.7
8.7
8.3
7.9

OIS- 
SOLVF-)
CAL
CIUM
(CA)

(MG/L)

12
15
15
15
16
17
18
19
19
27

33
19
8.6

11
9.4

15
18

015-
SOLVFli
sooruM
(NA)

<Mr,/U

8.3
9.9

10
9.9
9.9
8.9

11
9.4

10
20

20
12
5.0
7.3
5.7

11
14

->T«^-
SOI V K'1

5JLFATF
(^n-*)
(MG/L)

14
24
25
26
27
32
46
46
4-^

33

45
23
7.H

10
8.4

16
23

DIS- 
S.tLVFn
CMLO-
^ITF
(CD
(M6/L)

3.0
5.7
6.4
5.5
5.9
6.7
7. ft
8.8
9.2

14

19
R.I
3.4
5.7
3.8
6.9
7.8

82



06711635
TABLE 41. --MAJOR CONSTITUENT WATER-QUALITY DATA FOR STATION 

NORTH AVENUE STORM DRAIN AT DENVER FEDERAL CENTER, AT LAKEWOOD--CONTINUED

,M4LITY L1ATA. JANUAPY 1 9 7 I TO

TATE

1*.., 
1*..,

1*.
14.

14.
14.

14.
14.
3R
19.
I 1*.
19.
14.
14.
19.
r» . I-?.
19. 
19. 
19. 
19. 
19. 
19. 
19. 
19. 

19. 
19. 
19. 
19. 
19. 
19.

1005 
1015 
10 10 
1100 
1120 
1130 
1140 
1150 
1200 
1215 
1230 
1300 
1*00

1410 
1415 
1425 
1435 
1445 
l'*55 
1505 
1520 
1535 
155(1 
1605 
1620 
1635 
1650 
1705 
1720 
1735 
1750 
18-15
1H20 
1835 
1850

^JSTAN-
AViFOilS

.TIS-
CHAr-TiF

(CFS)

 3.0
 5.0
E7.0
Ert.O
£8.0

F.10
F8.0
 >.()
E^.O
 4.0
£3.0
r l.o
F.50

1.0
1.3
1.5
1. 7
?.o
2.3
3.1
2.H
3.3
2.-J
2.6
2.6 
2.6
2.3
2.5
2.0
1.7
1.6
1.9
2.5
2.9
3.3

SPP-
CTPIC
COM.

OilCT-
ANCE

i Mtr^n-
^H")S)

2140

1 790
2100
1 850
1 4HO

1380
1310
12*0
1200
1110
1060
1000
978

180
165
135
110
85
40

100
105
105
125
120
120 
125
120
113
110
110
110
110
105
170
110

NFS5

7.2
7.0
7.0
7.1
7.1
7.2
7.3
7.4 
7.4 
7.4 
7.6 
7.4 
7.6

H.3
4.2

h.5 
8.5

8.6
8.5
8.6 
8.6 
8.4 
8.4 
8.3 
8.3 
8.3 
8.1 
8.3

69
62
81
64
*>2 
49
*3
43
43
39
39
42

*2

38 
30 
27 
2? 
22 
21 
20 
20 
2* 
23 
2* 
20
23
24
25
26
27
27
25
44
26

MON-
CA«-

HO^AT-
HAtfO-
NESS
<Mr>/L)

36
29
5?
36
2?
19
1?
1?
11
4
3
}
2

0
0
rl

0
,1
0
0
0
0
0

0
0

0
0

0
0
0
0
0
0
0
0

ALKA-
LTMTY

AS
CAC03
Mfi/L>

33
3*
30
29
30
30
31
31
32
35
3*
34

40

54
48
48
44
38
41
39
37
35
39
38
40
37
38
34
36
35
37
37
34
45
37

Son ISM
AO-

^ )>VP-

TIOM
5ATIO

20
18
in
1 7
16
16
15
14
13
14
12
11
11

1.3
1.1
1.2
1.0
.8
.9
.7
.8
.8

1.2
1.1
1.1
l.l
l.o
1.0
1.0
1.2
1.2
1.1
1.0
1.5
1.0

OIS-
SnLVH)
SILICA
(MfV)
(Mfi/l. )

2.4
2.1
2.0
1.9
1.9
1 .9
2.0
2.1
2.2
2.4
2.4
2.4

2.5

3.5
3.1
3.0
2.9
2.4
2.5
2.2
2.2
2.1
2.7
2.7
2.8
2.6
2.9
2.7
2.9
2.9
3.0
2.Q
2.7
3.5
2.9

OIS-
SOLVEO
CAL-
CI'H
(CA)

(HG/L>

23
21
27
21
17
16
14
14
14
13
13
14
14

15
13
10
9.0
7.6
7.3
7.2
6.7
6.6
7.6
7.5
8.0
6.2
7.7
7.9
8.3
8.6
8.9
*.9
9.2

14
8.6

83



06711635

CUTE

FFH 
14.. 
U..
14.. 
14.. 
14.. 
14.. 
14.. 
14.. 
U..
u..
14.. 
14.. 
14..

19.
19.

19.
19.
19.
19.
19.
19.
19.
19.
19.
19.
19
19.
19
19.
19.
19

TABLE 41.--MAJOR CONSTITUENT WATER-QUALITY DATA FOR STATION 
NORTH AVENUE STORM DRAIN AT DENVER FEDERAL CENTER, AT LAKEWOOD--CONTINUED

WATER QUALITY DATA, CALENDAR YEAR JANUARY 1977 TO DECEMBER 1977 

ni^- iHS-

ilIS-

(NA)

nrs-
SOLVFO

GAMESE
(K)

RO\ATE
(HCOJ)

2.7
2.4
3.4
2.9
2.3
2.2
1.9
2.0
1.9
1.7
1.7
1.7
1.1

1.6
1.3
1.2
1.0
.q
.8
.7
. %
.*

1.1
l.o
1.0
l.rt
1.0
1.0
1.1
1.2
1.2
1.1
1.0
2.1
1.2

380
320
370
320
?fiO
250
220
210
200
200
mo
170
160

20
16
I 5
12
H.9
9.2
7.0
7.H
7.4

13
12
12
11
11
11
12
14
14
13
11
23
12

4.1
3.4
3.7
3.2
2.H
2.6
2.3
2.6
3.3

?.4

2.2
2.3
2.2

2.7
2.4
1.8
1.6
1 .4
1.3
1.2
1 .0
1.1
1.2
1.2
1.2
1.2
1.2
1.1
1.3
1.5
1.3
1.3
1.1
1.5
1.1

200
150
170
120
100
90
RO
70
(SO
t>1
60
70
50

120
70
50
40
30
30
20
10
0

10
30
0
0

10
20
20
20
0
0

10
20
0

40
41
36
35
31
36
JH
3H
39

43
44
44
49

66
59
58
54
46
50
47
45
43
47
46
49
45
46
41
44
43
45
45
42
55
45

(Cf)3)
_FATF
; r!4) 
»G/L>

?7
21
22
? j
20
19
19
19
19
19
1^
in
18

21
17
13
11
10
M.I
7.3
7.0
6.2
7.9
6.5
6.5
6.5
7.0
6.8
7.8
8.6
P. 3
8.3
7.3

12
8.3

*!(>£
(CD

MO
500
610
530
 »2U
390
350
33U
no
310
2HO
260
240

18
14
11

rt . 9
6.0
b.l
4.H
4.h
5.0
9.6

10
9.4
B.7
9.2
4 .4
9.2

11
10
10
9.1

25
a. ft

S'U VFt) 
FUJ')-

(F)



TABLE 42.   MAJOR CONSTITUENT WATER-QUALITY DATA FOR STATION 
06714100 THIRTY-SIXTH STREET STORM SEWER AT DENVER

Oi.lALlTV 'UTA

FE Indicates estimated!

IUW Yf-AW JANUARY 197t> T ')

OATE

1N5TAN-

TANFOIJS
nis- 

CH/^GF: 
(C^S)

DJCT-

015-

CAL 

CIUM 

(CA) (NA)

05. . .
05...
05. . .
o->...
05...
05...
06.. .
06...
0 6 ...
06.. .
0 6 ...
06...
06...
26...
26...
'6.. .

26...
76.. .
?6...

26...
26...
26...
26...
26...
26...
27...
28...
28...
28...
28...
28...
28...
28...
?8...
28...
29...
29...
29...

29...

1320
1400

1415
1530
16 10
1700
1 10')
11<*S
1230
1300
1 400
1500
1600
1020
)C30
1040
1050
1100
1110
1120
1130
1330
1 400
1430
1S30
1045
1600
1610
1620
1630
1640
1650
1700
1710
1720
1100
1115
1145

1200

13
15
18
1"
1 3
8.0

1 .1
5.1

21
75

30
24

14

1.6

1.9
^>.3
7.7
3.1
"<.7

5.9
9.2
5.1
1 .6
.90
.30
.22
.22
.23
.23
.22

31
37
4?
38
3*
7.2
8.9
9.H
9.8

qooo
7600
6 100
6000
5600
5000
2000
7.3<M)
7HOO
?3oo
IHOO
1500
1400

280
280
?80
220
800
220
220
210
210
220
210
330
500
350
280
280
260
250
140
110
160
140
44Q

360
190
280

7.9
7.6
7.6
7.5
7.6
7.6
7.1
7.1
6.8
7.5
7.5
7.5
7.6
7.8
7.«
7.8
7.9
7.6
7.6
7.6
7.5
7.8
7.9
7.8
8.0
7.7
7.9
7.5
7.3
7.4
7.3
7.3
7.5
7.4
7.3
7.9
7.7
7.6
7.4

67
57
53
43
42
4?

32
56
30
26
24 ,
21
22
18
17
17
13
12
17
13
13
16
15
18
23
16
15
11
8.9
7.9
6.9
5.5
5.6
5.6
5.6
14
13
11
14

1900
1600
1^)00
110')
940
880

280
 330
460

400
310

260
240

25
23
24

17
14
16
15
18
18
21
22
27
78
46
36
40
48
37
23
17
21
17
68

54
19
40

73
64

59
49

37
36
55
4*
36
32
?H

25
24
34

31
30
f > >
23
3*
26
27
30
29
33
42

19
30
22
17
11
11
9.7
9.2
9.4

10
19
19
19
19

3300
2700
2500
1900
1600
1600
470
H90
820
710
550
440

370
34
26
77
19
16
16
16
16
18
20
23
24

120
53
44
53
72
52
24
22
7.7
20
98
77
24
56

85



TABLE 42.--MAJOR CONSTITUENT WATER-QUALITY DATA FOR STATION 
06714100 THIRTY-SIXTH STREET STORM SEWER AT DENVER CONTINUED

rt&T-W QUALITY OATA, CALFMOft^ YFAR JANUARY 197h TO

INSTAM-
TA^FOUS

DTS-

29., 
29., 
29.,

29., 
29., 
29., 
29.,

?4. 
24. 
20. 
?9.
29.
30. 
10. 
in. 
30. 
30. 
30. 
30. 
30. 
30. 
10.

M4Y 

24.

24. 
24. 
24, 
24, 
24,
24,

TIMF

1211

1245 
1330 
1430 
1500 
1530 
1600 
lf>30 
1700

2320 
2200 
?210 
2??d 
?230 
?240

?100 
7310 
21JO

2350 
2400 
00?U 
0030 
0040 
0050 
0100 
0110 
0120 
0130 
0140 
0150

2115 
2125 
211-5 
7.145 
2155 
?205 
2215

".5

.77 

.62

4.0 
1.1

14

4?

£50
4?

31
21
18
15
1?
10

9.0
3.0
5.9
5.1
4.3

4.6 
1.8 
3.0 
?.2 
1.7 
1.3 
1.2

240
320
<eoo
140 
<>00 
211 
170 
190 
170

395
?05
150
117
115
fll
75

59
95
71
70
70
80
85
90
90
60
100
100
120

300 
310 
290 
?90 
280 
310 
320

H

TS)

7.b
7.6
7.6
7.4
8.4
7.8
7.2
7.6
7.5

8.0
7.9
7.«
7.9
7.8
7.8
7.9
H.O
4.0
W.I
8.0
H.O
8.1
7.4
7.8
7.6
7.6
7.6
7.5
7.7
7.8
7.7
7.9

7.3
7.2
7.5
7.5
7.3
7.5
7.3

nis-
SOLVFT
CAL
CIUM
(CA)

(MG/L)

12
U
11
10
11
12
11
12
11

4.7
25
15
12
8.7
6.9
5.8
5.4
5.0
4.7
4.4
6.9
4.7
5.2
5.5
5.8
6.3
6.5
6.8
4.9
7.6
7.7
8.7

25
24
22
22
21
23
22

MS-
SOLVFO
si'nit'"
(NA)

(MG/L)

31
4?
25
16
22
23
17
23
IB

4.D
35
21
20
 3
9.9
5.->
4.6
4.?
4.7
4.3
6.Q
4.4
4.7
8.1
5.3
8.5
5.6
8.8
4.0
6.6
6.9
12

27
2b
25
23
22
26
28

nis-
?OLVt'l

SJl.FATF
(504)
(*r,/L)

1H

18
17
16
18
19
18
19
21

t>. *
51
?9
?3
15
11
a. 5
7.b
h.9
 rf.2
6.?
9. 7
6.1
6.7
6.9
7.1
9.1
9.8

10
6.7

11
10
13

35
38
35
33
35
36
37

«CL>

44
57
36
19
22
23
22
24
20

3.2 
38 
?1 
14
9.0 
6.9 
4.8 
3.7 
3.1
4.1 
3.8 
5.3 
3.4 
4.7 
4.2 
5.3 
5.2 
4.9 
8.0 
5.4 
6.1 
7.3 
7.7

26
24
23
22 
?3
23
23
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TABLE 42.--MAJOR CONSTITUENT WATER-QUALITY DATA FOR STATION 
06714100 THIRTY-SIXTH STREET STORM SEWER AT OENVER--CONTINUED

IHS- 
S'H vFn CHLO-

SUI.FATr HIDE
<sn<») (CD 

TATF

MAY
>> *... ?'-J 35 .«4 3?o 7.S 25 30   40 24
24... ??*5 .67 140 7.5 26 28   42 2H
2*... ?^5S .57 no 7.5 27 31   <f ) 26
?4... ?3U5 .S2 3*0 7.6 27 2H   4s 27
24... 2115 .44 1*0 7.5 27 28   46 28
?*... ?325 .42 400 7.4 2H 35   45 33
24... 2335 .34 400 7.6 29 36   44 3o
24... ?J*5 .39 400 7.6 30 31   *6 30
2*... 23^5 .37 *20 7.6 31 40 -- 48 40

ftUG
«)?... 0942 ,2>> 430 t>.2 33 47   65 28
02... 1220 *.5 **0 8.0 29 5J -- 51 67
02... 122b I/? ?»0 7.8 17 2B   27 28
02... 1230 40 120 7.8 8.7 10   15 8.H
02... 1^32 F=»o 110 7.7 9.1 rt.2   U 7.0
02... 1235 t-S? 100 7.". 9.9 6.1   12 d.9
02... 1240 E55 85 7.5 7.3 4.4   10 4.9
02... 1245 F<SM *0 7.5 6.8 3.9   9.4 *.l
D2... 1250 FS5 70 7.5 6.1 3.3   8.8 3.6
02... 1255 <f*>? 70 7.6 6.1 3.1   8.2 3.5
 12... MOO F*7 65 7. (S 6.1 2.9   7.H 3.2
i^... 1105 F45 70 7.5 6.2 3.3   H.O 4.3
02... 111(1 4? 70 7.5 6.2 3.2 -- 8.2 3.4
02... 1315 47 70 7.4 6.3 3.3   4.2 3.4
02... 1325 42 75 7.4 6.6 3.3   -4.7 3.9
02... 1.135 E.4^ 75 7.4 6.2 3.4 -- -1.5 4.1
12... I145 3* 70 7.5 6.2 3.3    <. 7 3.6
02... 1400 21 75 7.4 6.4 4.5   9.3 3.7
02... 1415 11 «5 7.4 7.2 4.2   9.6 4.3

21... 1625 .50 135 7.4     90
?7... 1020 12 275 7.7 17 25   13 57 

OCT
04... 0715 .19 700 8.5 49 79 20 120 46
05... 1015 .!« 616 7.9 45 60   100 41
06... 1115 .46 540 7.? 41 53   HI 44
06... 1120 1.0 465 7.5 38 45   75 42
06... 1125 11 460 8.4 28 68   70 37
06... 1130 18 330 7.8 25 27 160 45 29
Oh... 1135 2S S90 8.5 45 55   43 120
06... H40 71 ?69 7.8 21 19   .15 28
06... 1145 101 220 7.3 18 14   30 17

OIS-
DIS- HIS- SOLVED 
SOLVED SOLVED CHLO-
SOOIUM SJLF4TF, HIOE

(Ml) (SD4) (CL>
"ATE (CFS) ^-tns) (UNITS) (MG/L) (^G/U MR/L> (MG/L)

OCT
06... 1150 1«<1 200 7.1 16 1? 27 13
06... 1200 149 131 7.3 10 h.? 17 7.9
06... 120S 71 121 7.5 9.5 5.5 15 6.5
06... 1210 60 120 7.3 9.4 S.9 15 6.7
06... 1?15 H? U6 7.3 8.9 5.4 14 f«.S
06... 1220 *0 110 7.2 9.5 5.2 15 6.5
06... 1225 3* 110 7.2 8.7 5.P 1* 6.4
06... 1215 16 105 7.4 8.7 5.3 14 5.ft
06... 1255 60 93 7.5 7.5 4.9 11 6.0
06... 13<>5 71 80 7.5 6.7 4.3 10 5.0
06... 1320 50 7S 7.7 6.? 3.7 8.S 4.6
06... 1330 55 71) 7.h 5.B 3.3 H.4 4.4
06... 1340 jq 70 7.4 5.7 3.4 B.S 4.4
06... 1.350 '27 75 7.4 6.1 1.9 9.<l 5.0
0*... 1405 1* HO 7.4 6.4 4.8 9.7 5.?
06... 14?l) 11 67 7.4 6.9 5.4 11 S.4
06... 1435 7.4 95 7.4 7.5 5.3 12 7.6
06... 1450 4.H 100 7.4 fl.4 6,3 13 6.4
06... 1515 ?.6 110 7.4 fl.9 6.ft 14 7.0
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TABLE 42.--MAJUR CONSTITUENT WATER-QUALITY DATA FOR STATION 
06714100 THIRTY-SIXTH STREET STORM SEWER AT OENVER--CONT INUED

QUALITY DATA rFA» JANUARY 1977 TO

OATF

14.
14.
14
14
14
14
14
14
14
14
14
14
14
14.
1*
14
14.

OATF

FEB
14.. 
14.. 
14.. 
14.. 
14.. 
14.. 
14.. 
14.. 
14.. 
14.. 
14.. 
14.. 
14.. 
14.. 
14.. 
14.. 
14..

C T P I C 
IN5TAN- Cnvi- 
TAMFOHS iliirT- 

OIS- AMCE

(CFS) M"

n«»40
0<»50
1000
1015
1030
1045

1100
1115
1130
1145
1?05
1230
1300
1 J30
1400
1430
1500

DIS
SOLVE")
MAG-
NF-
STU*
< *G)

(MG/L)

4.3
4.0
4.0
3.9
4.3
4.n
4.0
3.6
3.5
3.2
2.8
5.6
5.7
3.6
3.2
3.2
3.0

.41

.53

.81
2.?
5.9
fl.7
9.5
9.7
fl. 7
8.4
7.4
5.9
3.6
?. H
2.0
1.8
1.8

DIS
SOLVED
500 I IM
(NA)

(MG/L)

180
160
250
280
5«0
670
600
530
470
420
360
360
390
330
290
250
230

=>H NESS

HDS) CJMITS) (MG/L)

llflO
10^0
1480
1620
3100
3640
3290
7890
?610
?330
? 1 00
?200
?300
1910
1640
1480
1360

DIS
SOLVED
PO
TAS

7.6
7.7
8.2
7.2
7.1
7.3
7.1
8.1
7.7
7.5
7.1
7.9
7.1
7.1
7.2
7.4
7.6

DTS-
SOI.VFfJ
MAN-

90
3*
89
86

120
140
140
160
130
120
110
lb<i
160
110
100
93
9?

NOM- 
CA'*-

Nt SS

son HIM ois-
ALKA- AO- PIS- SOLVE") 
LlNlTY S'liyo. S">LVFO CAL-

A<; TION SILICA CIUM
CACOl =?ATIO (STOP) (CA)

(MG/L) (MQ/L)

8TCAR-

40
39
41
43
8?
100
110
110
100
89
83
120
130
79
68
59
32

CAW-

SIUM GANESE RDNATE BONATE
(K)

IMG/L)

6.3
5.7
5.8
5.4
7.0
7.B
P.I
fl.O
R.I
7.8
7.7
7.5
7.4
7.1
7.0
6.5
6.3

(MM) (HCOJ)
<UG/L>

170
150
180
170
220
2PO
250
200
?50
220
200
210
180
170
190
180
190

(MS/L)

61
58
59
52
46
40
44
50
36
35
38
33
34
37
40
41
73

(C03)
(MG/L)

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Sn
6-H
4fl

43
3P
33
36
4)
30
2<5

31
27
28
10
33
34
60

OTS-
SOLVED

SULFATE
(S04)
(MG/L)

49
46
48
47
56
49
56
48
40
38
36
36
36
37
39
40
41

(MP/L) (M3/L)

8.3
7.5

12
13
23
25
?2
19
IH
17
15
13
14
14
13
11
10

fHS-
SOL v/E'i
CHLO-
OTOE
(CL )
(MG/L)

290
250
380
420
920
1100
1000
910
820
72U
640
670
710
570
470
400
380

3.7
3.9
3.«
3.5
3.4
2.9
2.8
3.2
2.7
2.5
2.?
2.8
2.«
2.7
2.9
3.4
3.4

DIS
SOLVED
FLUO-
RIOE
(F)

(MG/l )

.8
1.1
.9
.8
.7
.7
.6
.6
.5
.5
.5
.6
.6
.6
.6
.7
.7

29
24
29
2^
41
48
51
55
46
4?
41
50
53
38
35
3?
32
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Nutrients, Biochemical Oxygen Demand, Coliform Bacteria, and Solids

Samples were analyzed for the following nutrients and related 

parameters: total nitrate, total nitrite, total nitrite plus 

nitrate, total ammonia, total organic nitrogen, total Kjeldahl 

nitrogen, total nitrogen, dissolved phosphorus, total 

orthophosphate, dissolved organic carbon, suspended organic carbon, 

biochemical oxygen demand 5~day, total- (immediate) coliform 

bacteria, fecal-coliform bacteria, fecal-streptococcus bacteria, 

dissolved solids, total nonfi1terable residue, volatile 

nonfi1terable residue, and suspended sediment. Biochemical oxygen 

demand data are probably affected by the presence of trace elements 

in the samples. Results of the analyses from the Littleton 

catchment area are presented in table ^3, for the Lakewood catchment 

area in table bk , and for the Denver catchment area in table 45.



TABLE 4.3.--NUTRIENT, BIOCHEMICAL OXYGEN DEMAND. COLIFORM BACTERIA, AND SOLIDS WATER-QUALITY DATA FOR STATION
06710200 BIG DRY CREEK TRIBUTARY AT LITTLETDN

[E Indicates estimated, > Indicates greater than]

TO OFr.F.»ME

OATF

MAH
06...
06...
06..,
06.. ,
06...
29...
?9...
29...
29... 

APH
29... 
29... 
29... 
?9... 
29...

29. 
?9. 
29. 
29. 
29. 
29, 
29. 
29. 
29, 
29. 
29, 
29, 
29, 
29, 

MAY 
25, 
30, 
30, 
30, 
30, 
30, 
30, 
30,

TIME

1135
1235
1335
1435
1535
09?5
0935
0945
T955

2?00
2?05
2?10
2?1S
??20
2?25
??3u
2?35
?240
2?45
2?55
?300
2305
2310
2315
2320
2325
2330
2335
?345
235o
2355

1754
1350
1355
1400
1405
UlO
1415
1420

T\^TAN-
TAMF OUS

OTS-
C"43GF
(CFS)

E.20
f .50
F.30
F.20
P. 10
F . 10
F.50
E.30
F.PO

FU
E13
F12
ElO
P9.1
?8.l
E7.7
?7.7
P7.8
E7.8
E7.1
E6.8
E6.6
E6.5
F6.0
F5.2
E4.4
E3.9
E3.3
E3.8
E4.4
ES.l

  _
49
60
63
S4
33
19

E12

TOT/M
M I T a A T E

(N)
(Mr, /|. )

3.3
.80
.67
.69
.73
.33
.30
.31
.30

.72

.66

.*2

.61

.59

.57

.55

.74

.75

.73

.72

.79
..

.67

.65

.62

.65

.65

.65

.66

.68

.63

1.?
.88
.«4
.79
.82
.66
.72
.77

TOTAL
M I T 0 I T F

(M)

(Mr,/L)

.03

.06

.05

.05

.05

.04

.04

.04

.04

.04

.04

.04

.02

.03

.03

.04

.14

.15

.05

.04

.04
__

.04

.04

.04

.04

.04

.04

.04

.04

.04

.05

.04

.04

.04

.03

.03

.04

.04

TOTAL
NITRITE

PLUS
"U T^ATF.

(N)
(Mli/L)

J.4.
.86
.72
.74
.78
.37
.34
.35
.34

.76

.70

.66

.63

.62

.60

.59

.78

.80

.78

.76

.83
--
.71
.69
.66
.69
.69
.69
.70
.72
.67

1.2
.92
.88
.83
.85
.69
.76
.81

TOTAL
MV*OM «
NTTOO-

T,EN
(N) 

(*G/L>

.00

.00

.00

.04

.09

.09

.04

.08

.09

.35

.51

.44

.52

.45

.38

.44

.44

.39

.37

.36

.35

.34

.24

.32

.35

.33

.32

.29

.30

.40

.42

.45

.44

.40

.43

.44

.46

.44

TOTAL
ORGANIC

wiT»r>-
GPN
<M> 

<MG/L>

1.5
2.4

3.1
?.3
1 .9
1.4
1.2
1.0
1.1

3.9
.69
.9
.4
.6

.1

.4

.1

.4

.51
1.5
1.3

1.4
1.4
1.6
1.1
1.3
1.4
1.2
1.3
1.1

1.5
3.4

3.7
3.3
2.4
2.4
1.5
1.4

TOTAL
KJf-L-

DAHL
MIThJO-

GFM

(M)
(Mr,/i )

1.5
2.4
3.1
2.3
2.0
1.5
1.?
1.1
1.2

4.?
1.2
2.3
1.9
2.0
1 .5
1.8
1.5
1."
.88

1.9
1.6

1.7
1.6
1.9
1.4
1.6
1.7
1.5
1.6
1.5

1.9
3.8
4.1
3.7
2.9
2.8
2.0
1.8

TOTAL
N'TTi?0

GfJ
<N) 

(MG/L

4.9
3.3
3.8
3.0
2.8
1.9
1.5
1.5
l.S

5.0
1.9
3.0
2.5
2.6

2.1
2.4
2.3
2.6
1.7
2.7
2.4

2.4
2.3
2.6
2.1
2.3
2.4
2.2
2.3
2.2

3.1
4.7
5.0
4.5
3.8
3.5
2.8
2.6
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TABLE 43.--NUTRIENTi BIOCHEMICAL OXYGEN OEMANOi COLIFORM BACTERIA, AND SOLIDS WATER-QUALITY DATA FOR STATION
06710200 BIG DRY CREEK TRIBUTARY AT LITTLETON--CONTINUED

WATCW QUALITY OATA. CALF^HAO YE43 JAMUAWY I97b ro ^Erf.wE^ \<*rt>

MS- MS- MO- HTS- TOTAI VM .
\ivj- M:>N-

FT! T- FILT-

RF5TOUF 
(P) 

HATE <*G/I.) (M~,/L.) (MT,/!.) (MO/L) (MG/L) (^G/L) <«G/L> (MG/L)

06... .03 .01     16 1J40 69 21
06... .04 .in -_   2o (SOI 40? 10ft
06... .04 .08 -- -. 19 40* 428 HH
06... .07 .11 --   17 293 296 In
06... .03 .08   .. 14 30? 2?8 2?
29... .Oft .12 8.6   23 ft3 137 49
29... .03 .13 7.3   10 62 163 *2
29... .06 .12 8.6   10 43 119 46
29... .07 .13 15 >10 10 44 83 24

APH

29... .16 .10 7.9 <5.0 _. 4* 84 34
29... .07 .11 7.5 >5.o 8.0 29 43 6
?9... .07 .10 5.7 >5.0 S.O 34 110 21
29... .10 .OH 7.1 >5.o 10 39 14? 4?
29... .11 .07 6.4 >5.9 12 50 192 bO
29... .13 .09 7.1 >5.0 14 39 10« 33
29... .OH .10 is.o >5.0 10 3ft 55 3
?-9... .10 .13 7.6 >5.0 g.O 4« 74 20
?9... .10 .13 7.4 4.1 6.0 47 6? 12
29... .11 .12 8.2 5.6 6.0 45 27 4
29... .13 .13 H.ft 2.8 7.2 47 110 48
29... .1? .14 8.7 1.3 0.4 4)s 4S *
29...       -- 6.0
29... .13 .14 a.l 1.3 5.2 47 54 7
29... .1? .14 7.B 1.0 5.6 4H 61 9
29... .13 .12 7.ft 1.6 6.4 51 36 1
29... .14 .14 10 2.9 5.2 54 37 0
29... .13 .16 7.9 1.3 5.6 5« 46 o
29... .35 .15 8.0 1.1 4.8 65 37 0
29... .55 .51 8.5   5.2 65 31 0
29... .14 .16 7.9 1.3 5.6 64 45 10
29... .14 .14 9.7 1.8 5.2 5ft 45 ft

MAY
25... .35 .31 -- --   106 180 49
30... .29 .17 --   46 70 85t> 132
30... .31 .17 10   32 112 513 89
30... .27 .15     32 60 676 104
30... .36 .17 12 -- 26 5ft 480 54
30... -- .15 11   30 53 480 74
30... .36 .18 16 -- 36 59 398 50
30... .25 .17 5.6   38 36 429 56
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TABLE 43.   NUTRIENT, BIOCHEMICAL OXYGEN DEMANDt COLIFORM BACTERIA, AND SOLIDS WATER-QUALITY DATA FOR STATION
06710200 BIG DRY CREEK TRIBUTARY AT L I TTLETON--CONT INUEO

DUALITY DATA. CALENOA9 YFAH JANUARY 197ft TO nFrF'"3F-} 1976

TOTAL

DATE

MAY
30...
30...
30...
30...
30...
30...
30...
30...

JKL 
25...
25...
25...
25...
25...
25...
25...
25...
25...
25...
25...
25...
25...
25...
25...
25...
25...
25...
25...
25...
25...
25...
25...

AIJG

01...
01...
01...
01...
01...
01...
01...
01...

TIME

1425
14JO
1435
1440
1445
1450
1455
1500

1746
1750
1754
1808
1820
1832
1836
1840
1844
1858
1902
1906
1910
1924
1928
19J2
I9j6
1948
1952
2006
2018
2022
2026

0214
0226
0230
0234
0238
0242
0246
0250

INSTAN-
TA^OUS

DIS
CHARGE
(CFS)

F.7.0
F4.0
F3.0
F2.0
Fl.O
El.O
F..50
F.20

30
52
65
46
F4.0
El.O
F..50
F.20
F.20
F.20
P. 20
F..20
P. 20
F.20
F.20
F.20
F.20
F.20
F. .20
F.20
F.20
E.20
F.20

F.3.3
E16
el?
E17
F18
£19
£20
E24

TOTAL
MT TSATF

(M)
( 4G/L )

.87
1.2
1.1
1.1
1.1
.47
.24

1.1
.80
.89
.60
.55
.62
.79
.71
.81
.94

1.2
1.2
.2
.3
.3
.3
.3
.2
.2
.2
.2

1.1
1.2
1.1

.81

.83

.81

.71

.61

.57

.44

.38

TOTAL
MTT^ITF

(M)
(MG/L)

.06

.05

.06

.05

.05

.02

.01

.05

.05

.05

.05

.04

.04

.07

.05

.05

.06

.05

.05

.05

.05

.05

.05

.05

.06

.06

.07

.07

.08

.08

.08

.08

.07

.04

.04

.03

.04

.02

.02

TOTAL
NITPITE
PLUS

NlTSATr
(N)

(MG/L)

.93
1.2
1.2
1.1
1.1
.49
.25

1.1

.85

.94

.65

.59

.66

.86

.76

.86
1.0
1.2
1.2
1.2
1.3
1.3
1.3
1.3
1.3
1.3
1.3
1.3
1.2
1.3
1.2

.89

.90

.85

.75

.64

.61

.46

.40

TOTAL 
AM"OM A 
M T-vn.
GFM
(N)

(Mr,/ (_,

.47

. »3

.4S

.4-5

.42

.3"

.35

.42

.67
1.2
1.1
.84
.62
.61
.6«
.64
.61
.36
.21
.40
.45
.44
.45
.44
.42
.44
.30
.41
.41
.35
.27

1.1
.50
.50
.52
.54
.40
.38
.35

T 0 T A 1 
"l3f,AN!C 
MIT»0-

r,f N
(M

(MG/L)

1.7
1.7
1.9
1.7
1 .8
1.2
1.4
1.4

4.1
1.4

3.2
2.4
2.2
1.5
1.5
2.1
3.7
2.0
1.8
1.4
1.5
1.3
.75
.96

1.1
.H6

1.0
.89
.89
.75

1.5

3.8
1.7
.90

1.7
1.3
.80
.60
.42

K JPL- 
HAHl 
NITPO-
GFN
(S)

(MG/L)

2.2
2.1
2.3
2.1
2.2
1.6
1.7
1.8

4.H
2.0
4.3
3.2
2.H
2.1
2.2
2.7
4.3
2.4
2.0
1.8
1.9
1.7
1.2
1.4
1.5
1.3
1.4
1.3
1.3
1.1
1.8

4.9
2.2
1.4
2.2
1.8
1.2
.98
.77



TABLE 43.--NUTRIENT, BIOCHEMICAL OXYGEN DEMAND, COLIFCMM BACTERIA, AND i>OLIDS WATER-QUALITY DATA FOR STATION
06710200 BIG DRY CREEK TRIBUTARY AT LITTLLTON--CONTINUED

rus- OIS- HI'1- T'lTAl
TIT Al

r-4TE

MAY
3° . . .
v>. . .
3') ...
30...
30...
30...
30...
3o . . .

JiJL
25...
25...
25...
25...
25...
25...
2*5. .,
25...
25...
25...
25...
25. ..
25...
25...
25...
?5. . .
?5...
25...
25...
25...
25...
25...
25...

ft US
01...
01...
01...
01...
01...
01 ...
01...
01...

DATE

A'lG
Oi...
01...
01...
01...
01...

SFP
25...
27...

DATE

AUG
01...
01...
01...
01 ...
01...

SFP
?5.. .
? 7.. .

T3TAL

GFN
(N)

(MG/L>

3.1
3. *
3.5
3.2
3.3
2.1
2.0
2.9

5.7
3.5
5.0
3.8
3.5
3.0
3.0
3.6
5.3
3.6
3.2
3.0
3.2
3.0
2.=.
2.7
2.8
2.6
2.7
2.6
2.5
2.4
3.0

5.8
3.1
2.2
3.0
2.4
1.8
1.4
1.2

TIME

0304
0318
0330
0334
0338

0804
1130

TOTftL
NITWO-
GFN
(N)

( MG/L)

.99

.72

.56

.73
2.1

1.7
.93

piE;
i ° i

(MG/L)

.25

. ^7

.35

.36

.35

.37
--

.40

.22

.26
,?8
.24
.20
.22
.24
.28
.32
.33
.J2
.34
.39
.36
.36
.37
.38
.37
.38
.38
.38
.38
.31

.34

.27

.22

.23

.19

.21

.20

.21

INSTAN
TANEOUS

DIS
CHARGE
(CFS)

F29
F?l
El 5
F.14
E12

FS.O
.10

OTS-
SOL-
VFD-
PMOS-

PHOHDS
(P)

(MG/L)

.17

.15

.16

.17

.17

.1 ^

.41

r,HsIP)
(MI-,/1 )

.21

.26

.29

.2^
,?9
.10
.04

.32

.16

.19

.21

.19

.16

.20

.20

.24

.28

.29

.25

.28

. 35

.35

.36

.37

.38

.39

.35

.38

.36

.39

.29

.31

.15

.14

.14

.14

.14

.14

.14

TOTAL
NITRATE

(N)
(MG/I.)

.26

.2*
,?8
.30

1.8

.66

.69

TDTAL
03THO
P-IOS-
P-tORIJS

(P)
(MG/L)

.12

.13

.13

.U

.13

.10

.35

Vf '1
o M r-. A   i T r
C A 'VMM

(C)
(MG/L,)

5.4
4.7

IS
15
14
15
14
15

--
--
--
--
__
__
--
__
__
--
--
--
_-
--
-_
--
--
--
--
--
--
--
 

--
--
--
--
--
__
--
--

TOTAL
NITRITE

(N)
(MG/L)

.01

.02

.01

.01

.02

.04

.04

OIS-
50L-
VED

OWGANfC
CAWHOM
(C)

(MG/L)

__
_-
..
--
--

10
13

1 CM.
O^Y'.FM

4 OAY
(MG/L)

40
34
36
26

--
..
--
--

50
42
42
33
34
31
31
25
25
25
25
23
25
23
25
25
25
23
20
18
17
17
19

--
--
--
--
--
__
--
--

TOTAL
NITRITE

PLUS
NITRATE

(N)
(MG/L)

.27

.26

.29

.31
1.8

.70

.73

sus-
PF.NOEO

ORGANIC
CABHOV
(C)

(MG/L)

._
__
.-
-_
._

__
3.2

S ~<i T^S 
( jf. «;{. 
r' l^ AT
IHO C)
( MG/L )

4?

7iS
114
108
1 04
152
12?
12*

18H
8C>
75
67

106
134
140
133
109
112
101
10S
124
13(1
133
141

150
15ft
158
165
165
162
148

214
91
73
68
61
52
4?
40

TOTAL
AMMQMIA
NITRO
GEN
(N)

(MG/L)

.24

.20

.?0

.22

.21

.25

.03

OIS-
SOLVFn
SOI. TOS
("":S I-
0'IF AT
180 C)
(MG/L)

27
28
39
41
54

Vj
IHft

j;E
(MG/H

352
t'OT

16^
154
12<«
1 40
92
72

1340
217
1160
671
1060
269
246
33<«
733
350
33 J
246
116
108
94
69
34
52
35
24
35
28
66

1030
228
62

212
54
117
95

108

TOTAL
ORGANIC
^JITRO-
GFM
(N)

(MG/L)

.48

.26

.07

.20

.13

.75

.17

TOTftL
NON-

FILT-
OARLE

OESIOUE

<"G/L>

124
10S
79
57
49

150
19

F I I T - 

JFMT'IF

(MG/L)

4?
3?

31
28
9

1?
13
15

268
55

210
1 1ft
102
58
56
68

129
72
69

54
': ?

44

41
J7
28
34
24
14
21
2H
29

196
49
22
45
25
33
30
32

TOTAL
KJFL-
OAHL
NITRO
GEN
( N)

(MG/L)

.72

.46

.27

.42

.34

l.o
.20

VOL.
NON-

FILT-
RA3LF

PESIOUF

(MG/L)

32
29
25
38
18

38
18

93



TABLE 43. NUTRIENT, BIOCHEMICAL OXYGEN DEMAND. COLIFORM BACTERIA, AND SOLIDS WATER-QUALITY DATA FOR STATION 
06710200 BIG DRY CREEK TRIBUTARY AT L I TTLL TQN--CONT I NUED

CALF-"- YKA« JANUARY ivr i ro

OATE

APR 
18...

in!!!
18... 
18... 
18... 
18...

11... 
11... 
11... 
11... 
11... 
11... 
11... 
11... 
11... 
11.., 
11... 
11... 
11... 
11... 
11... 
11... 
11... 
11... 
11... 
11... 
11... 
11... 
11... 
11...

OATE

APR 
18... 
18... 
18.,. 
18... 
18...

i*!!!
JUN 
11... 
11... 
11... 
11... 
11... 
11.., 
11.., 
11.., 
11... 
11.., 
11.., 
11.., 
11.., 
11... 
11... 
11... 
11... 
11... 
11... 
11... 
11... 
11... 
11... 
11...

TOTAL

TIME

1525
1535
1545
1S55
1605
1615
1625

1515
1520
1525
1530
1535
1540
1545
1550
1555
1600
1605
1610
1615
16?0
1625
1630
1635
1640
1645
1650
1655
1700
1705
1710

TOTAL
MITRO-
SEN
(M)

(MG/L)

5.9
4.8
4.6
4.6
4.7
4.4
4.2

10
2.2
3.0
3.3
2.1
1.9
2.7
1.4
1.6
2.0
1.7
1.7
2.5
2.0
2.3
2.4
2.2
2.4
2.5
2.1
2.1
1.8
2.6
1.9

J---

r»TS-

'crsT

3.3
3.2
P. 5
?. [>
1 .9
1.7
1 .5

3')
48
61
81
91
96
90
76
60
56
44
2^
21
12
9. 1
7.0
=>.5
5.0
4.6
4.1
4.0
3.9

3.5
3.4

OTS-
S^l -
VFD-
PMOS-

PHORIJS
(P)

(Mr./U

.09

.13

.09

.15

.15

.13

.11

.30
  23
.20
.18
.20
.19
.19
.22
.24
..
.25
.29
.28
.33
.33
.33
.34
.36
.35
.36
.40

.42

.40

.42

T TTAI
MT T^flTF

cifiA,

.8

.9
,g
.8
.7
.7

1.6

.60

.73

.62

.44

.53

.51

.42

.48

.71

.41

.63

.62

.76

.74

.81

.83

.81

."3

.80

.90

.91

.89

.94

.89

TDTAL
ORTHO-
PHOS
PHORUS

( PI
(MG/L)

.07

.19

.18

.25

.19

.17

.17

.28

.29

.25
  2"3

.27

.29

.27

.27

.28
..
.28
.31
.37
.39
.40
.40
.39
.37
.43
.42
.44
.42
.44
.43

TOTAL
N I T ̂  I T F

(NJ)

.22

.07

.08

.08

.08

.08

.08

.06

.05

.05

.05

.OS

.05

.05

.05

.04

.05

.04

.05

.0=>

.05

.05

.05

.05

.05

.06

.06

.06

.06

.06

.06

DIS
SOL
VED

ORGANIC
CARHON
(C)

(MG/L)

28
27
28
26
2*
23
22

30
20
19
18
12
11
8.7
8.6
9.0
..

10
11
11
11
12
13

..
13
12
13
14
14
13
14

TOTAL 
NI TPITC- 

PLUS
M I T v A T c

<^/L>

2 0
2.0
2.0
1.9
1 .8
1.8
1.7

.66

.79

.67

.49

.5ft

.56

.47

.53

.75

.45

.67

.67

.81

.79

.86

.88

.86

.98

.86

.96

.97

.95
1.0
.95

SUS
PENDED

ORGANIC
CARHOM
(C)

(MG/L)

>25
IS

>25
9.1

17
10
18

>25
>25
>25
>25
>25
>25
>25
19
20

__
_.

11
21
17
14
15
15
14
12
8.5
8.6
7.5
9.2

10

TOTAL 
AMMfIMf H 
MI n?it-

Cif'l
(N)

.56

.85

.86

.91

.8?

.81

.8]

.65

.63

.53

.43

.42

.47

.46

.44

.4?

.38

.42

.47

.42

.43

.4?

.4}

.43

.43

.43

.44

.4?

.45

.42

.41

OIS-
SOLVEO
SOLIDS
(RESI
DUE AT
130 C)
(MG/L)

220
144
134
129
122
126
135

10?
71
64
56
53
5?
45
48
54
«_
59
65
69
85
95

109
110
115
116
117
116
125
119
129

<ji run-
'^ N

(N)

3.3
2.0
1.7
1.8
2.1
1.8
1 .7

8.9
.77

1.8
2.4
1.1
.83

1.7
.39
.38

1.1
.57
.51

1.3
.77
.98

1.1
.87
.97

1.2
.66
.63
.36

1 .2
.53

TOTAL
NON-

FILT-
RARLE

RESIDUE

(MG/L)

472
82
80
44

164
210
196

984
794
880
764
772
344
390
376
252
._

300
3*6
306
232
276
224
116
220
180
164
180
112
9H

128

KJEL-

GF.N
(N)

3.9
2.M
2.6
2.7
2.9
2.6
2.5

9.5
1.4

2.3
2.8
1 .t,
1.3
2.2
.83
.HO

l.b
.99
.98

1.7
1.2
1.4

1.5
1.3
1  < 
1.6
1.1
1.1
.81

1.6
.94

VOL.
fgDNl-

FTLT-
RA3LE

RESIDUE

(MG/L)

112
42
46
40
60
66
6?

220
218
218
200
190
148
168
122
144
_ 

122
112
142
104
106
92
68

102
136
124
88
64
76

100



TABLE 44. --NUTRIENT, BIOCHEMICAL OXYGEN DEMAND, COLIFORM BACTERIA, AND SOLIDS WATER-QUALITY DATA FOR STATION 
06711635 NORTH AVENUE STORM DRAIN AT DENVER FEDERAL CENTER, AT LAKEWOOD

[E Indicates estimated, > indicates greater than, 
< Indicates less than, B Indicates nonideal count]

fJJftLlTY DATA. C4LENDA3 YEftB JAMDAHY 19/b TO r>FCf M 3fT3

T OTAL

3ATE

MAP
06...
06. ..
29...
29. ..
?9. . .
29...
29...
29...

JJN
17...
17...
17...
17...
17...
17...
17...

JJL
19...
19...
19...
19...
19...
19...
19...
19...
19...
19...
19...
19...
19...
19...
19...
19...
19...
19...
19...
19...
19...
19...
19...
19...

TIMr

1145
123T
0940
1030
1130
1230
1400
1430

1328
1330
1332
1335
1340

1350
1400

Ifl20
1822
1824
1826
1828
1*30
1832
1834
1836
1838
1H40
1«42
1844
1846
18*8
1850
1852
1854
1856
1858
19QO
1902
1904
1906

TAMFOUS
3IS-

C-tAWGE
(CFS)

F.10
F.10
F.1S
E . 1 1'
E.05
E.03
E.03
E.03

£3.0
 5.3
r 3.5
 2.0
£5.5
 3.2
 2.0

r 4.6
 5.2
£6.0
£6.2
£5.8
 3.7
 4.6
£4.0
E3.7
£3.3
£3.0
 2.8
 2.6
£2.4
£2.2
E2.1
E2.0
£1 .*
£1.6
£1.5
El. 4
£1.3
£1.2
£1.2

TOTAL
fjl TQATE

(N)
(M-,/L>

.89

.99

. 35

.29

.40

.45

.58
--

. 1 fl

.32
,6rt
.73
.50
.59
.68

.53

.52

.^7

.52

.54

.54

.57

.55

.54

.54

.56

.56

.57

.56

.57

.58

.57

.60

.62

.64

.63

.63

.67

.64

TTTftL

(N)

(MG/L)

.10

.11

.05

.06

.05

.04

.04

.08

.10

.08

.01

.05

.05

.02

.07

.Ofl

.06

.Ofl

.07

.07

.05

.06

.07

.07

.06

. 0^

.06

.07

.06

.06

.06

.06

.06

.05

.06

.06

.06

.07

TOTftL
"JTTWITF

 JLUS
NIT3ATF

(N)
(MG/L)

.99
1.1
.40

.35

.4 s)

.49

"-!

.26

.42

.76

.74

.55

.64

.70

.60

.60

.63

.60

.61

.61

.62

.61

.61

.61

.62

.61

.63

.63

.63

.64

.63

.66
,6H
.69
.69
.69

.73

.71

TOTAL
AMMQ\I A

NI mo-
GEN
(N)

(MG/L)

.03

.00

.00
2.3

.01

.04

.04

.57

.55

.48

.35

.45

.40

.57

.31

.21

.32

.36

.34

.35

.39
*37
.37
.35
.40

.38

.38

.41

.41

.43

.41

.39

.35

.43

.42

.42

.40

.45

TTT4I.
ORGANIC

M t T30-

GEN
IN)

(MR/I)

3.2
4.5
3.3
1.1
3.1
3.3
3.7

2.4
.84

.92

1.1
.84

1.4

1.7

3.2
2.2
1.5
1.7
1.4
1.4
2.0
1.9
l.fl
2.1
1.5
2.3
2.0
2.0
1.9
i.e
1.7
1.8
1.8
1.8

.98
1.7
1.7
2.3

« J^L-
")/\WL
NI TWO<

GEN
(N)

<^G/L

3.2
4.5
3.3
3.4

3.1

3.3
3.7

3.0
1.4

1 .4

1.5
1.3
1   n

2.3

3.5
2.4
l.H
2.1
1.7
1.7
2.4
2.3
2.2
2.4
1 .4
2.7
2.4
2.4
2.3
2.2
2.1
2.2
2.1
2.2
1.4
2.1
2.1
2.7

TOTAL
NITRO-
GF N 
{ **t )

4.2
5.6
3.7
3.8
3.6
3.8
4.3

3.3
l.fl

1.9
2.4
3.0

4.1
3.0
2.4
2.7
2.3
2.3
3.0
2.9
2.8
3.0
2.5
3.3
3.0
3.0
2.9

?!7
2.9
2.«

2il
2.8
2.8
3.4

DTS-
SOL-
vEn-
PHOS-

pHDaus

.01

.0?

.03

."3

.OB

.06

.09

..

::--
-. 

.20

.21

.24

.22

.21

.22

.22

.22

.22

.21

.22

.22

.23

.22

.22

!22
.22
.21

!22
.25
.24
.22

95



TABLE 44.  NUTRIENT, BIOCHEMICAL OXYGEN DEMAND, COLIF-ORM BACTERIA, AND SOLIDS WATER-QUALITY DATA FOR STATION 
06711635- NORTH AVENUE STORM DRAIN AT DENVER FEDERAL CENTER, AT LAKEWOOD--CONT INUEO

TO

06.
a*.

29.

17. 
f7. 
17. 
17. 
17. 
IT. 

J'JL 
19. 
19. 
19. 
19. 
19. 
19. 
19. 
19. 
19. 
19. 
19. 
19. 
19. 
19. 
19. 
19. 
19. 
19. 
19. 
19. 
19. 
19. 
19. 
19.

TOTAL
OflTHO-
PHOS-
PHOBtJS
(P)

<Mr,/U

.00

.00

.02

.06

.07

.01

.04

.19

.22

.22

.21

.24

.23

.28

.23

.25

.27

.27

.28

.27

.25

.26

.26

.28

.26

.24

.27

.29

.27

.29

.26

.26

.28

.27

.26

.26

.29

.28

"HS-

su-
VFD

O^'iANlC
CAPRON
(C)
MG/L)

   
..

11
9.7
-_

11
1*

24
-.

22
-.

16
15
23

21
18
20
19
19
19

--
19
20
18

--
18
19
22
18
20

--
-_
__

19
--

20
19

--

(D

6.2

11

15

12

( Mti/l ) 100 100 100

--
6.9
0

__
7.2
7.0
6.0
5.2
5.0
6.8

__
--
1.0
6.0
7.0
7.6
8.2
7.5
4.5

2.9
9.5
--

5.6
5.6
.3

39
36

38

46
60
60
58
56
55
50

35
35
22
20
16
18
17

16
16

R40000
R20000
«1000

<100 
<100 
<100

<10000 
<100 
R300 
B100 
<100 
<100 
<100

< 1 o i> n o
8300
moon 
<ioo 
<ioo 
<ioo 
<ioo

14
13
11

r>IS-
S'ti vF.n
«;OL ins
OF s f-
"11 IF AT
180 C)

934
946
355
29'j
227
408
34^

170
182
114
30

114
130
11*

73
66
66

6«
65
70
67
70
66
73
69
72
73
75
70
66
83
79
83
83
67
72
72

TOTAL
N.)N-

FllT-
RA^l.F

WFST Ditfr"

C-fi/U

6)8
2360
9^8
1160
14bO
97?

1550

3410
376
306
7?

285
455
608

10HO
1110
906

874
938
774
77?
666
710
74?
760
632
614
650
614
602
574
574
51H
606
632
648
698

VOL.
NONI-

F1LT-

(M3/L )

1U 
296 
184 
174 
310

208

387
56
41
15
55
69
75

160
160
140
132
140
136
140
140
124
124
128
134
90
88
98
96
113
120
118
1 08
118
121
132
122

96



TABLE 44. NUTRIENT, BIOCHEMICAL OXYGEN DEMAND, COLIFORM BACTERIA, AND SOLIDS WATER-QUALITY DATA FOR STATION 
06711635 NORTH AVENUE STORM DRAIN AT DENVER FEDERAL CENTER, AT LAKEWOOD--CONTINUED

rfAT^w TiJALTTY OATA. CALFNOAP YEAR JANUARY 1 976 TT

DATE

14. 
14. 
14.

14. 
14, 
14. 
14.

14,
27, 

OCT

06,
06,

Oh.
06,

DATE

SFP 
14... 
14... 
14... 
14.., 
14... 
14..,
u!!,' 

14... 
I*...
27.., 

OCT 
06.., 
06.. , 
06. . , 
06.., 
06. ., 
(16. ., 
06...

TlMfc

1442
1444
1446
1450
) 454
1458
1500
1504
1510
1520
1055

1030
1057
1129
1225
12S8
1343
1417

TOTAL
NITRO
GEN
(N )

( MG/L )

5.7
4.0
8.4
9. 3
9.6
9.4
9.1

13
15
12
1.3

9.7
4.4
4.0
2.8
1.5
2.0
l.M

DTS-

(CFS)

E5.5
F5.0
F4.5
F.3.8
E3.0
E2.7
F?.5
F2.3
F 1 .9
FJ .2
E.50

F.10
F2.5
E3.2
F2.1
F1 .4
FT. 4
E2.9

OTS-
SIL-
VFD-
PMOS-

PHOHUS
(0)

(Mr,/L)

.16

.27

.55

.70
,6s
.84
.95
.93

).o
1 .1
.06

.10

.08

.12

.16

.12

.18

.17

TITAl. 
MI T JflTF 

(N)
(MG/L)

.89
1.2
1.9
1 .9
1.9
2.0
2.2
2.3
2.5
2.6
1.2

.10

.55

.21

.54

.3ft

.72

.88

TOTAL
03THO-
"HOS-
p-toaus
(p)

(MR/L)

.54

.45

.72

.73

.87

.96
1.1
1.0
1.2
1.2
.06

.02

.01

.10

.12

.11

.18

.12

TOTAL 
NITOJTF

(MG/L)

.21

.15

.19

.10

.15

.10

.15

.Of

.08

.07

.03

1.0
.25
.07
.05
.04
.04
.02

DIS
SOL
VED

ORGANIC
CAPROM
(C)

(MG/L>

_.
.-
_.
__
_.
_-
_-
--
.-
-_

9.8

84
41
11
12
9.0

11
12

TOTAL 
NIT9TTE

NIT-iATE 
(N)

(MG/L)

1.1
1.3
2.1
2.0
2.0
2.1
2.3
2.4
2.6
2.7
1.2

1.1
.80
.28
.59
.42
.76
.90

SUS-
PFNDED
ORGANIC
CARRON
(C)
{MG/D

..
-_
-_
._
__
--
-_
--
-.
-_

3.3

__
30
19
11
9.9
9.0
8.5

TOTAt 
AMMONIA

(MG/L)

.88
1.7
3.5
3.8
4.5
4.9
5.6
7.0
8.1
8.1
.04

.95

.58

.2?

.22

.14

.14

.14

OIS-
SOLVFH
SOL TH<;
(Rf ST-
DUE AT
180 C)
(MQ/L)

82
77
95

106
114
116
135
140
136
142
177

264
139
55
70
60
95
117

TOTAL 
09GAMC 
NI TWO-

(M)
(MG/L)

3.7
1.0
2.8
3.5
3.1
2.4
1.2
4.0
3.9
1.4
.05

7.7
3.0
3.5
2.0
.96

1.1
.78

TOTAL
MON-

FTL.T-
SABLF.

SESIDUF

(MG/L)

6460
6600
6120
5620
4lftn
3520
3110
2930
2200
Ift70
223

1960
2600
1100
409
438
248
202

TOTAL 
KJFL- 
DAHL 
NITPO- 
GFN

(MR/I.)

4.6
2.7
6.3
7.3
7.6
7.3
6.8

11
12
9.5
.09

8.6
3.6
3.7
2.2
1.1
1.2
.92

VOL.
MON-

FILT-
RA3LE

RESIDUE

(MQ/L)

808
808
808
736
516
454
416
364
300
272
44

326
354
10?
55
60
52
42

97



TABLE --NUTRIENT, BIOCHEMICAL OXYGEN DEMAND, COLIFORM BACTERIA, AND SOLIDS WATER-QUALITY DATA FOR STATION 
06711635 NORTH AVENUE STORM ORAIN AT DENVER FEDERAL CENTER, AT LAKEWOOD--CONT INUED

OATE 

FFft

u!!i
u.. (
14.., 
14... 
14.., 
14... 
14... 
14... 
14.., 
14.., 
14.., 
14...

12..,
12...

12!!!

12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 
12.

1005
1013
1030
1100
1 120
HID
1140 
1 150 
120U

1230
1300
1400

1522
1526
1510
1534
1531
1542
1546
1550
1554
1558
1602
1606
1610
1614
1618
1622
1630
1640
1650
1655
1700
1715
1730
1745
1800

TI4LITY DATA, CALF>MHA3 Yf- 4H JANUAKY 1977 T,)

INSTA.N-

,11 
.34

.44 

.4?

,47 
.59 
,50 
,45

<CFS)

Fl.O 
F.5.0 
F7.0 
F3.0

Fin 

Fi.O

Fl.O 
El.O 
F.50

1.?

2.9

2.5

2.3 
2.3 
2.3 
2.3 
2.5 
2.3 
2.3 
2.2 
2.0 
1.9
i.a
1.3 
1.2 
1.1
.70

TOTAI
I TW I TP

(NJ)

(Mr,/L)

.??
!l2
.15
.07
.OH
.0"
.07
.07
.07
.OB
.07
.10
.13

__
..
--
__
--
--
..
..
--
--
__
--
__
..
--
__
--
..
_.
--
--
--
__
_.
_-
 

TOTAL
NITRITE

DLOS
NT T-(ATF

I N)
(MG/L)

.33
  <*6
.38
.51
.47

.53

.51

.49

.54

.55

.66

.60

.SB

.77

.64

.63

.63

.67

.71

.56

.54

.48

.43

.41

.40

.42

.40

.39

.39

.42

.40

.39

.36

.36

.36

.38

.39

.38

.40

TOTAL
A M « 1 NT &
NT T*0-
 ;FM

P!)
MS/I.)

.27

.23

.22

.23

.09

.11

.Oc

.01

.05

.01

.22

.01

.01

.3*

.19

.?*

.49

.56

.43

.29

.32

.49

.3*

.38

.36

.49

.37

.31

.40

.30

.31

.22

.24

.36

.27

.22

.26

.25

.20

TOTAL

N T T P 1  
G?M
(N)

(Mf,/|_ '

3.1
3.1
3.4
3.1
2.9
1.1
3.2
2.9
2.0
3.3
3.0
2.1
2.4

3.6
3.D
?.5
1 . * 
1.9
?. J
3.1
2.7
2.?
1.9
1.9
1.9
1.6
1.5
1.6
1.1
1.7
3.4
1.9
1.5
1.3
1.4
1.5
1.6
1.4
1.4

1 9 7 7

TOTAI.
K JF L -

M T i n -

3.4 
3.3 
3.6 
3.1
1.0

3.2

3.3
3.?

2.4

3.?

1.9 
2.5 
3.2 
3.4
3.0

2i3 
2.3 
2.2
2.1

K9
2.2 
2.0 
3.7 
2.0 
1.7 
1.7 
1.7 
1.7

1.6 
1.6

TOTAL

GFN
(N)

(MG/I. )

3.7

4.0

1.5 
3.7
3.7 
3.4 
2.5 
3.9 
3.9 
2.7 
3.0

4.7 
3.* 
3.4 
2.5 
3.2
3.9

4.0

3.5 
3.? 
2.7 
2.7 
2.6 
2.5 
2.3 
2.3 
2.6 
2.4 
4.1 
2.4 
2.1 
2.1 
2.1 
2.1 
2.3 
2.0 
2.0

98



TABLE 44. --NUTRIENT, BIOCHEMICAL OXYGEN DEMAND, COLIFORM BACTERIA, AND SOLIDS WATER-QUALITY DATA FOR STATION 
0671i635 NORTH AVENUE STORM DRAIN AT DENVER FEDERAL CENTER, AT LAKEWOOD--CONTINUEO

*ATrw O'JALtTY OaTA. CaLFNOaM YFAP jANUAWy 1977 TO

FFR
u. 
u. 
14. 
u. 
u. 
u. 
u. 
u. 
u. 
u. 
u. 
1*. 
u.

ftOR 
12. 
1?. 
12. 
1?. 
12. 
12. 
I?. 
12. 
1?. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 
1?. 
12. 
12. 
12. 
12.

fP)

,08 
,01 
,07 
,08 
,08 
.09 
,10 
,09 
,09 
.10 
.12 
.10 
,09

OTA|
3THO-

. H AS_ 
'M1*ll<?

(P)

*<VL)

.19

.IB

.13

.05

.06

.05

.08

.Ob

.07

.11

.09

.09

.09

.13

.26 

.45

.80

.79

.99 
t1. ** -i 

.41
1.0
.32
.42
.37
.97
.47
.47
.50
.44

.34

.43

.35

.04

.31

.40

.27

.33

.31

ITS- DTS-
STL- SUS- "lOLVFT

VF.O PFNOFD souin 5;
093ftMC 0«6ANIf (PPSI-

CasnoN can^ovi nuF AT
(C) fC) 180 C)

M^/L) < '-Id/Li (M3/L)

1120
30 >25 926
?9 >25 1090
27 >25 9*->
25 >25 774
25 >25 727

658
?4 >25 631
?8 >?5 613
2b >25 592

559
33 >25 517

499

..

_-
--

..
--

-.
..
._
--
--
..
--
..
..
-.
--
--
-.
.-

__
__
-_

--
.-

TTTAI.
NOV-

FILT-
^flrtLF

*E<?iniiF

(MG/LI

1S10
1040

1110
98?

94?

91 A
«30

9lH

I03o
1080

790
H9«
91fl

 

__
-_
-_
 

__
--
--
-_
-_
-_
-_
-_
-_
-_
-»
-_
-_
-_
-_
-_
-_
--
--

VOL . 
M(1N-

SJS- 

PFNOE 
SEOI-

254
278
260
276
226
238
212
222
191
216
172
214
174

1780
1300
1140
1090
980
814
1010
921
830
827
S81

1150

99



TABLE 44. NUTRIENT, BIOCHEMICAL OXYGEN DEMAND, COLIFORM BACTERIA, AND SOLIDS WATER-QUALITY DATA FOR STATION 
06711635 NORTH AVENUE STORM DRAIN AT DENVER FEDERAL CENTER, AT LAKEWOOD--CONTINUED

WATfR Q-IALITY DATA, CALFNHaQ YFAR JANUARY 1977 Til OFCE"^F l?

DATE

APR 
12.., 
12... 
12.., 
19... 
19... 
19... 
10... 
19.., 
10... 
19...

19!!! 
19... 
19... 
19... 
19... 
19... 
19... 
19... 
19... 
19... 
19... 
19... 
19... 
19...

DATE

APR 
12... 
12... 
12... 
19... 
19... 
19... 
19... 
19.., 
19... 
19... 
19... 
19... 
19... 
19... 
19.., 
19... 
19.., 
19... 
19.., 
19.., 
19.., 
19.., 
19... 
19.., 
19..,

TIMF

1815
1830
1845
1410
1415
1425
1435
1445
1455 
1505 
1520 
1535 
1550 
1605 
1620 
1635 
1650 
1705 
17?0 
1735 
1750 
1H05 
1820 
1835 
1850

TOTAL

GEN
(N)

(MG/L)

2.1 
2.0 
3.4 
5.7 
6.2 
4.2 
3.1 
2.5 
2.3 
2.0 
2.0 
2.0

1.9 
1.9 
1.6 
1.6 
1.6 
1.8 
1.5 
1.5 
1.5
1.7
1.8

T.NSTAN-

DTS-
CHARGF.
(CFS)

.48

. 30

.24
I .0
1 .3
1.5
i . r
?.o
?.3
3.1
?.8
3.3
2.9
?.6
7.6
?.6
?.3
?.5
?. 0
1 .7
1 .6
1.9
?.5
2.9
3.3

DTS-
SOL-
VFO-

p^ns-
PHTRUS

( D )
(MG/L)

   
--
_.
.03
.02
.02
.02
.02
.04
.03
.03
.01
.01
.03
.03
.03
.04
.04
.02
.04
.02
.01
.01
.03
.0?

NI TDftTF
(V)

(MG/I )

  m
--
..

1.5
1.3
1.2
.91
.66
.59
.46
.38
.33
.39
.40
.37
.35
.37
.35
. 36
.45

.36

.39

.37

.72

.37

TDTAL
ORTHO-
p-ins-
»-»OOUS
(P)

(MG/L)

.07

.33

.OH

.13

.16

.30
  ?2
.19
  ?9
.22
.24
.?-*
.24
.20
  ?5
.25
.19
.18
.20
.37
.2b
.25
.19
.12
. 18

TOTAL
NITOITF

( MI
(MG/L)

^ 
--
.-

.44

.27

.14

.09

.07

. 08

.06

.06

.06

.06

.05

.06

.06

.05

.05

.06

.07

.07

.07

.06

.05

.05

DIS
SOL
VED

ORGANIC
CARROT
(C)

(MG/L)

   
--
_.

40
24
19
16
12
11
7.8
7.9
6.4
8.6
8.4
6.P
7.1
7.)
6.8
6.0
6.8
7.6
7.7
8.0
7.2
9.2

TOTAL 
N I T R I T f

PLUS
NI TRAT?

(N)
(MG/L)

.43

.44
1.6
1.9
1.6
1.3
1.0
.73
.6?
.52
.44
.30
.45
.45
.43
.41
.4?
.40
.42
.5?
.43
,4&
.43
.77
.4?

SUS
PENDED
ORGANIC
CARtSON
(C)

(MG/L)

   
.-
_.

>25
>25
>25
>25
>25
24
21
23
23
9.6

11
17
13
14
17
1 £
9.2

12
17
1H
13
12

TOTAI 
A^nryjT 4

GF 1^

(N)
(MG/L)

.28

.24

.3?

.70

.58

.28

.21

.30

.29

.34

.27

.26

.24

.23

.2]

.2n

.17

.20

.19

.2H

.21

.20
  ?0
.24
.21

DIS
SOLVED
SOLIDS
(RESI
DUE AT
180 C)
MG/1.)

  _
-.
._

148
122
110
77
63
67
56
5?
50
71
71
67
67
70
61
69
79
79
77
68
125
71

TOTAL 

NT TR.l-
GF^
(M
M1/U

1.4
1.4
1.5
3.1
4.0
2.6
1.9
1.5
1.3
1.2
1.3
1.3
1.4
1 .4
1.3
1.3
1.0
1.0
1 .0
1.0
.89
.80
.90
.73

1.2

TOTAL
NON-

FTLT-
R A fl L E

RESIDUE

(MG/L)

__
--
._

848
608
836
748
400
69?
732
700
548
544
496
52H
456
440
374
398
29?
204
288
292
236
392

TOTAL 
KJEL- 
DAMl 
NITRO-
GFN
(N)

(MG/L)

1.7
1 .6
1.8
3.8
4.6
2.0
2.1
1.8
1.6
1.5
1.6
1.6
1.6
1.6
1.5
1.5
1.2
1.2
1.2
1.3
1.1
1 .0
1.1
.97

1.4

V.DL.
iVjON-

FILT-
R43LE

RESIDUE

(MG/L)

   
--
..

152
144
144
128
84
96
132
120
96
88
96

100
104
84
68
76
60
44
64
68
60
68

100



TABLE 45. NUTRIENT, BIOCHEMICAL OXYGEN DEMAND, COLIFORM -BACTERIA, AND SOLIDS WATER-QUALITY DATA FOR STATION
06714100 THIRTY-SIXTH STREET STORM bEWER AT DENVER

[E indicates estimated, > indicates greater than]
DATA. CALFNOAB YFAW JAN.JAUY I97e TO ^t-rfr *HF  

nis-
SOL- TOTAL 

TOTAL VEO- 04THO-
T 1TAL TOTAL P|_H«; NITWO- NTTo")- i\iTTJO- MT^O- 0H05- PH05-

GF N PHO^IIS PHO3U5 
(N) (P) (P) 

DATE (C^S) MG/L) (*C,/\ ) (MG/L) (MG/L,) MG/L> (MR/L) <MG/L>

TOTAL
MIT-MTF

(N)

TOT AL
M TOITF

PLH^
N I TOATF.

(M)

T-sTAL

AMMONIA

NI TWO-

GEN

( N)

TOTAL
O £> fj A Nl I C

NTTO-)-

:~iE^
( NJ)

TOTAL
KjFL-
OAHL
JMTTJO-
(jf N

( ^)

MAW

05...
05...
05...
05...
05...
05...
06...
06...
06...
06. ..
06...
06...
06...
26...

26...
26.. .
26...
26...
26...
26...
26...
26...
26...
26...
26...
27...
28...
28...
28...
28...
28...
2ft...
28...
28...
28, ..
29...
29...
29...
29...

1J20
1*00
1415

IS TO
1-530
1700
1100
IUS
1230
1 300
l4on
1500
1600
1020
1031
1U40

10SO

1100
1110
1 l?o
1130
1330
1400
)430

1530
1045
1600
1610
1620
1630
1640
1650
1 700
1710
1720
1045
1100
1115
1145

13
15
1 R
m
13
B.O
1.1
5.1

21
25
30
24
14
1.6
1.9
2.3
2.7
3.1
3.7
5.9
9.2
5.1
1.6
.90
.30
.22
.22
.2J
.23
.22

31
37
42
3B
36
5.6
7.2
3.9
9.8

.05

.10

.24

.SO

. 7S

.54

.91

. 1 6

.^4

.31

.58

.77

.72
1.3
1 .2
1.2

. 99

.91

.92

1 .0
l.o
1.0
1 .1
1.2
1 .4
.70
.05
.01
.35
.57
.54
.45
.41
.41
.40
.-

.63

.60

.74

.01

.05

. 25

.15

.22

.21

.19

.11

. 1 3

. 14

. I 4

.17

.17

.1 3

.12

.12

.11

.09

.OS

.09

.09

.10

.10

.11

.10

.09

.'12

.02

.25

.06

.05

.05

.05

.05

.05
»

.11

.14

.07

.06

.15

.S3

.95

.97

.75
1 .1
.27
.39
.45

.72

.94

.89
1.4
1.3
1.3
1.1
1.0
1.0
1.1
1.1
1.1
1.2
1.3
1.5
.79
.07
.03
.60
.63
.59
.50
.46
.46
.45
 
.74
.74
.81

.03

.00

.04

.17

.04

.28

.13

.20

.23

.18

.33

.34

.41
1.1
1.1
1.0
.99
.97
.92

1.1
1.0
1.1
.98

1.0
.88
.35
.23
.27
.24
.24
.24
.23
.24
.23
.23
--
.35
.00
.54

4.7
4.6
4.0
3.9
3.4
3.4
3.0
2.6
3.5
3.7
3.7
3.4
.56

2.6
2.4
2.3
2.5
2.5
2.1
2.4
2.5
2.4

2.6
1.8
2.0
2.1
3.4
2.4
2.4
1.7
1.8
1.9
1.8
1.5
1.7

-.
1.9
2.2
1.9

4.7
4 . £>

4.0
4.1
3.4
3.7
3.1
?. * 
3.7
3.9
4.(1

3.7
.97

3.7
3.5
3.3
3.5
3.3

3.0
3.5
3.3

3.5
3.6
2.3
2.9
2.4
3.6
2.7
2.6
1.9
2.0
2.1
2.0
1.7
1.9

--
2.2
2.2
2.4

4.8
4 ,fl

4.5
5.1
4.4
4.5
4.?
3.1
4. 1
4.4
4.7
4.6
1.9

5.1
4. *

4.6
4.6
4.5
4.0
4.6
4.6
4.6
4.8
4.1
4 .4

3.2
3.7
?.7
3.2
2.5
2.6
2.6
2.5
2.2
2.4

..
2.9
2.9
3.2

.09
1.0
.41
.11
.10
.12

2.1
.SO
.26
.17
.17
.15
.28
.95
.58
.57
.71
.52
.67
.55
.53
.89

1.5
.95

1.7
.35
.51
.45
.38
.24
.26
.27
.25
.33
.35
--

1.2
.96
.30

.01

.62

.27

.07

.07

. 11

. 7S

.95

.19

.19

.15

.U

.28

.25

.20

.19

.2?

.19

.<?4

.21

.19

.37
D<3

.37

.46

.21

.19

.27

.17

.17

.16

.16

.17

.17

.18
--

,b6
.33
.15

101



TABLE 45.  NUTRIENT, BIOCHEMICAL OXVGEN DEMAND, COLIFORM BACTERIA, AND SOLIDS WATER-QUALITY DATA FOR STATION 
06714100 THIRTY-SIXTH STREET STORM SEWER AT DENVER--CONTINUED

nis-
SOL-

OPfiaMTC

1«TF
(C)

(Mfi/L)

sus-

(C) 
(MG/L)

b OrtY

V(MF-

DIATF
c.ui-

F ilkM

(COL.
3F«

0 MD

FFCAL
COLT-
FOW»

(COL.
PF.H

100 ML)

STRFP-
TnOCCT

( COL
ON I F5

PF«
loo ML>

ms- THTAL
^D|. \,'Fn NON-

SOl rns FTI T-
( q F <; I - 3 A rt L K
OOF. aT QEMDUF
is.) ci
(Mf,/D (MG/L)

vm .
NDN-

FILT-
Wft3LF

(MG/L

PFNOEO
SEDI 
MENT 
(MG/L)

ns 
n5. 
OS 
nS 
o =1
05
06 
06 
Oft 
lift
06
06
06.

36. 
26. 
?6. 
26. 
26. 
26. 
26. 
26. 
?6. 
36.

2B 
?8 
2B

29.., 
29... 
29... 
29...

36
32
30
35
25
27

16
21
22

13
19
21

22
11
20
16
14

50
37
27
12
13
16
13
13
13

13
21
16

8.0

2.1
1.6

>5. 0
>S.O
>5. 0
4.3
3.5
2.S
_-

?.5
2.3
1.5
6.8

3.3
--

4.1

4.5

4.3
3.4
_-

6.9
6.2
--

^3
42
?7
36
32
10
30
32
30
32
32
32
 

58
40
20

28

21
25
24
20
30
26

67000
69000
96000
96000
*3000
29000
35000
28000
51000

--
95000

--
--

__
--
 

 

__
--
--
--
--
--

1*000 
14000

<ilOO 
2900

2400

5100

__
_.
_.
.-
._
.-
__
.-
._
__
_-
__
_.

27000
17000
44000
32000
34000
lioon
14000
10000
22000

.-
44000

-_
--
__
..
..
_.
..
_.
_.
-_
__

54flO
4S8n
41 HO
3170
2«40
2690
929
1600
1420
1?60
978
777
740
190
1 h6
167
13S
117
13?
122
122
140
145

164
193
277
231
176
158
184
140
89
82
89
79

1100
1060
822
614
416
354
136
17h
364
420
350
212
224
25

211
31
41
63
70
88
6H
27
66
41
20
99
117
95
66
44
42
46
47
48
48

297
267
242
158
118
22
49
SO
10
36
98
76
53
2S

201
25
35
<*?
28
37
2R
12
36
25
20
23
62
63
25
23
38
13
28
21
19

1260
1190
1050
680
450
330

209
114

90
100
50

41
24

102



TABLE 45.  NUTRIENTf BIOCHEMICAL OXYGEN DEMAND, COLIFORM BACTERIA, AND SOLIDS WATER-QUALITY DATA FOR STATION 
06714100 THIRTY-SIXTH STREET STORM SEWER AT DENVER--CONT INUED

-JUALfTr DAlA. CALF\'f)AQ rFAP JANUAHr I47b M 19/6

TATE

29.. 
29.. 
29..

29..

29. 
29.

29.
30. 
30, 
30. 
30. 
30. 
30. 
30. 
30. 
30. 
30. 

MAY 
24. 
24. 
24. 
24. 
24.

TIME

1200 
1215 
1245 
1330 
U30 
IbOO 
1530 
1600 
1630 
1700

23?0 
2200

22?0 
??30 
2240 
2?50 
2300 
2310 
?320 
2330 
2340 
2350 
2400 
0020 
0030 
0040 
0050 
0100 
0110 
0120 
01 30 
0140 
0150

2115
2125
2135
2145
2155

T4 'OF.OUS

(CFS)

9.9 
9.^ 
9.5 
2.2 
l.H 
1.3 
.45 
.77 
.62

4.0 
3.1 
6.9

14
?Q
4?

F70 
ESS 
F.60 
E50 
42 
33 
?1 
18 
15 
12 
10 
9.0 
8.0 
5.9 
5.1 
4.3

4.6 
3.M 
3.0 
2.2 
1.7

TOTAL 
M T-^AT

(M)

.74 

.72 

.67 

.69 

.03 

.73

.so

.72 

.71

.70

.45 
,21

.32 

.21 

.58 

.63 

.58

.45 

.44 

.62 

.46 

.50 

.52 

.51 

.58 

.57 

.60 

.44 

.62 

.66

.33 
1.3
.70 

1.5 
.55

">T A|

TWITF
IM)

«G/L>

.10

.08

.09

.08

.06

.07

.12

.07

.07

.06

.02

.U

.09

.11

.05

.07

.01

.01

.05

.04

.06

.OS

.05

.05

.06

.06

.OS

.06

.04

.06

.07

.08

.11

.31

.23

.31

.29

TOTAL
NITPTTF

PH'S

NIT4ATF
(\)

C4G/L)

.84

.80

.76

.77
  *"J
.80

.6?

.79

.78

.76

.47

.33

.32

.43

.2*

.65

.64

.59

.50

.48

.68

.51

.55

.57

.57

.64

.62

.66

.48

.68

.73

.76

.44
1.6
.93

1.8
.84

TOTAL
AMMDMT A
NIT«0-

GEM
(M)

(MG/L)

.5?

.52

.30

.52

.46

.4"

.24

.55

.5*

.53

.57

.93

1.1
.87
.13
.65
.71
.53

.58

.57

.6B

.56

.61

.64
1.0
.64
.68
.69
.55
.69
.67
.69

1.5
1.7
1.7
1.8
1.7

TOTAL
DPGAMTC

Ml TL>O-

CiEM
<N)

<*G/L)

2.3
2.4
1.9
l.«
1."

2.0
2.0

.85
1.7
1.5

2.5
3.4

4.5
5.9
8.7
3.7
3.9
3.9

1.5
1.7
1.5
1.6
2.2
1.3
.70

1.5
1.6
1.1
1.5
1.5
2.1
1.9

4.3
3.9

3.4
2.9
3.0

TOTAL
<JFL-
TAML
MTTWO-

REN
<M)

(MR/L)

2.8
2.9
2.2
2.3
2.3
2.5
2.3
1.4

2.3
2.0

3.1
4.3

5.6
h.H
8.8
4.4
4.6
4.4

2.1
2.3
2.2
2.2
2.8
1.9
1.7
2.1
2.3
1.8
2.0
2.?
2.d
2.6

5.8
5.6
5.1
4.7
4.7

TOTAL
NITPO-

GEN
(M)

(MR/L)

3.6
3.7
3.0
3.1
3.0
3.3
2.9

2.2
3.1
2.8

3.6
4.6

5.9
7.2
9.1

5.1
5.2
5.0

2.6
2.8
2.9
2.7
3.4
2.5
2.3
2.7
2.9
2.5
2.5
?.9
3.5
3.4

6.2
7.2
6.0
*.5

5.5

DIS 
SOL 
VE f>- 
PHOS-

PHOPHS 
(P)

(MG/L)

.50 

.38 

.45 

.38 

.20 
1.0 
.47 
.30 
.74 
.75

.22 

.71

.2B 

.21 

.25 

.23 

.25

.24 

.19 

.26 

.21 

.16 

.17 

.17 

.68 

.24 

.19 

.19 

.25 

.21 

.23

1.3

103



TABLE 45.--NUTRIENT, BIOCHEMICAL OXYGEN DEMAND, COLIFORM BACTERIA, AND SOLIDS WATER-QUALITY DATA FOR STATION 
06714100 THIRTY-SIXTH STREET STORM SEWER AT DENVER--CONTINUED

0'IAl.TTY DATA,

DATE 

MAR
29... 
?9.., 
29... 
29... 
29... 
29... 
29... 
29... 
39... 
29...

AOR
37... 
29... 
29... 
29... 
29... 
?9.., 
29... 
?9.. ( 
29... 
?9.., 
29... 
29... 
29.., 
29.., 
10.., 
30.., 
30.., 
30.., 
30.., 
30.., 
30.., 
30... 
30.., 
30.., 

M«Y 
?*.., 
24.., 
24... 
24.., 
24...

TOTAL 
OPTHO- 
PHDS- 
PHOPJS

<MG/L>

S'lS-
 )IS- 

S3L-

C4WHON CA'fON
(C) <C)

310- 
CHE"-

25
21
20
19
12
47

17
15
43
32

12
21
--
3?
14
12
11
09
Ofl
--
14
,14
,15
13
14
,14
,15
,14
,14
,14
,11
,15
,16
,17

42
,70
,53
,54
,55

16
16
1ft
15

--
1ft
19
IS
1ft
1ft

«.931*

?fl
21
1H
14
11
8.0
9.3
--

fl.O
9.0

10
9.0
9.2
7.9

10
9.6

10
12
8.9

11
11

 ^

50
15
16
23
1ft

5.1
--

3.1
6.5
--

2.2
1.9
1.5
--

3.0

>5.0
>5.0
>5.0
>5.0
5.5
4.9

>5.0
4.2

>5.0
--

4.1
5.1
3.9
3.7
1.1
2.4
2.2
1.1
5.0
3.3
2.9
3.3
1.7
1.9

__
--
--
--
--

20
17

-_
__
--
--
_.
..
--
"

__
6ft
SI
41
?M
17
?8
12
11
8.0
9.0
9.0
9.0
9.0

10
10
10
10
10
10
10
10
10
10

>ft«
>70
>ft3
>f>9
>65

YF&W JANUAHY 1976 TO

OTATF FFCAL STRFP-
COLI- COLT- T1COCCI

(COL. (COL.
p^tj PER

100 100 100 ML)

180000 36000 18000
150000 36000 19000
420000 35000 61000
230000 41000 44000
360000 56000 38000

<re 1976

015- TOTAL 
SOLVFO NON- 

FILT-

174 
151 
166 
124 
H8 

111 
116 
106 
11S 
10ft

3H

42
42
59

45 
47 
4ft
52
52
64
47
59
59
62

244 
?50 
25D 
22ft 
244

tllF AT WESTOUF 

1HO Cl
(MG/L)

85 
57 
77 
4ft 
36 
49 
31 
35 
2fl 
30

93

127
61
50
64
110
50
72
64
51
52
43
45
66
31

203
117
96
67
79

VOL. 
NOM-

FILT-

(MG/L)

31 
28 
39 
23 
11 
33 
10 
?ft 
19 
25

95
30

70 
30 
29 
2R 
74 
30 
46 
40 
27 
31 
24 
23 
9
a

4S 
29 
31

16



TABLE 45. NUTRIENT, BIOCHEMICAL OXYGEN DEMAND, COLIFQRM BACTERIA, AND SOLIDS WATER-QUALITY DATA FOR STATION 
06714100 THIRTY-SIXTH STREET STORM SEWER AT DENVER--CONTINUED

YFAW JANDAWY l?7h TO 1976

TATE

MAY
24... 
24...

24., 
24., 
24., 
24.,

24.,

AJG 
02. 
02. 
02. 
02.
n?. 
02. 
02. 
02. 
02. 
02. 
02.

02. 
02. 
02. 
02. 
02. 
02. 
02. 

SEP 
27.

OCT
04.
05.
06. 
06, 
06. 
06, 
06,

TIME

TDTAI

2205
2^15

2235
??45

2255
23f>5
2315
2325
2335
?345
2355

0942
1220
1225
1?30
1232
1235
1240
1 245
1250
1255
1300
1305
1310
1315
1325
1335
1345
1400
1415

1020

0715
1015
1115
1120
1125
1130
1135

1.3
1.2

!«4
.67
.5 T
.52
.44
.4?
.39
.39
.37

.26
4.5
12
40

E50
E5?
?55
E58
E55
E52
F47
E45
42
42
42

E46
38
21
13

12

. 19

.19

.46
1.0

11
18
25

.68
1.0

1.6
1 .5
.97
.18
.86

1.2
1.5
1.3
1.2

1.4
.Bfl
.77
. 3?
.34
.26
.60
..34
.59
.57
.27
.56
.51
.58
.60
.57
.57
.59
.62

.87

2.0
1.0
.28
.01
.01
.05
.01

TIT ALM
ITF
1
f\. )

.22

.26

.21

.30

.53

.21

.24

.37

.51

.29

.6/

.10

.06

.13

.05

.16

.15

.05

.13

.05

.05

.01

.03

.01

.03

.04

.05

.05

.05

.05

.01

.15

.OH

.08

.01

.01

.01

.01

TOTAL
 gj f^ I TF

PLUS
N I T H A T F

IN)
(*.',/ D

.90
1.3i."
i!s
1.5
.39

1.1
1.6
2.0
1.6
1.9

1.5
.94
.90
.37
.50
.41
.65
.47
.64
.6?
  21
.59
.52
.61
.64
.62
.62
.64
.67

.Hfl

2.1
1.1
.36
.02
.02
.06
.02

TOTAL
A M M 0 N I A

NI Twn-
bFN

( N)

(MG/D

1.4

1.5

1.4

1.1
.65
.94

1.3
1.2
1.2
1.0

.91

.88

.21

.42

.42

.21

.15

.27

.13

.34

.24

.00

.11

.00

.13

.39

.40

.45

.45

.52

.OS

.00

.17
1.2
2.4
2.1
1.2
1.0

TOT/U
03GA V TT

MIT^O-

f^ N

(Nl

IMO/L,

3.3
3.6

2.9
3.5
3.4
3.6
2.8
2.7
2.5
2.5
2.3

2.6
2. 1
1.7
2.0
1.8
2.6
2.6
2.1
1.7
1.6
2.0
1.6
1.2
1.2
1.2
1.1
1.1
.95

1.1

.15

.95

.49

2.6
11
15
6.6
6.8

TOTAL 
< JFL-
DAHL
MI TWO-

fiFM
rn

Mfi/l. )

4.7
5.1

4.3
4.6

4.0
4.5

4.1

3.9
3.7

3.5

3.2

3.5
2.3
2.1
2.4
2.1
2.7
2.9
2.3
2.0
1.8
2.0
1.7
1.2
1.3
1.6
1.5
1.5
1.4
1.6

.21

.95

.66
3.8

13
17
7.8
7.8

TOTAL
NITBO-

RFN

(M)

(MS/L )

5.6
6.4

6.1
6.4
5.5
4.9
5.2
5.5
5.7
5.1
5.1

5.0
3.2
3.0
2.8
2.6
3.1
3.6

2.H
2.6
2.4
2.3
2.3
1.7
1.9
2.2
2.1
2.1
2.0
2.3

1.1

3.1
l.w
4.2

13
17
7.9
7.8

DIS- 
SOL-
VEO-
PHflS-

PH03US
(P)

(MG/L)

2.0
1.6

1.2
1.2
1.1
1.2
l.o

.86

.95

.97
1.1

.65

.57
1.1
.90
.27
. 1 6
.25
.20
.14
.16
.16
.14
.17
.16
.19
.22
.22
.21
.22

.21

1.1
.02
.74
.80

12
2.0
2.9

105



TABLE 45.--NUTRIENT, BIOCHEMICAL OXYGEN DEMAND, COLIFCRM BACTERIA, AND SOLIDS WATER-QUALITY DATA FOR STATION 
06714100 THIRTY-SIXTH STREET STORM SEWER AT DENVER   CONTINUED

YFAH JANUARY- lQ7h T '1 197f)

TTS-

OftTF

?*... 
?4... 
24...

24.
A DO
n?.
n2.
02.
02.
0?.
0?.
02.
o?.
02.
02.
02.
02.
02.
02.
02.
02.
02.
02.
02. 

SPP
27. 

OCT
04.
05.
06. 
06. 
06. 
Oft. 
06.

TOTAL
ORTMO-
PHH5-

(P)
("G/-LI

.74

.58

.45

.39

.21

.36

.45

.47

.41

.42

.43

.47

.31

.31

.41

.08

.09

.09

.10

!lO
.10
.09

.09

.11

.13

.14

.15

.16

.09

.69

.43

.38

.93
13
1.7
2.1

5"1L-
\/FO

3P-,&vTC

<C>
«r,/L>

15
2?

21
2*
16
35
35
41
17
16
15

_  
-.
--
-.
-.
-.
..
~

__
.-
 

....
_.
_-
--
-.
 

15

9.6
18

-.-
41
48

42
43

TCAL

CA'-J^OM 

(C)

MMF-

0 I ,\ T F
C'lLl-
(T.11JU

(COL.
PEW

FECAL
Cf'LI-
FOSM
(C.1L.
^E«

STRF°-
T1COCCT
(CO! -
OMIFS
PfcU

nis- TOTAL
soi vFn ,<ON-
SMI ins FtLl-
(ijFST» ^A-JLF
O'i* AT 3FSIPUE
1MO C)

VOL.
MON-

FILT-
»A^LF
REMO' '1

>6H

60 
60 
62 
70 
62 
51 
3« 
34
40

100

200000
110000

looooo

180000
150000

190000

110000

1UO 100

200000 
300000 
320000 
JOOOOO

320000
150000
130000
45000

100000

20000 
lOOno

3.7 
6.2

49
51

158

454
384
355
322
400
237
394

326

13
10 

142 
274 
90R 
556 
3i5

(MG/L)

25*
256

250
26H
26«
24rt
246
260
29-?
?7?

314

284

?79
156
91
81
71
64
60
58
52
51
50
47
53
56
56
50
51
55

4*5

46

40
45
28
30
36
15

23
26
24

12
48
92
164
«6
1M3
149
125
101
10?
77
83
80
70
73
65
68
4H
48

?1
14

20
22
8

21
24

15
14

17
13

11
16
30
58
41
66
57
52
43
45
40
47
45
43
37
37
39
33
31

140

13
10
58
108
442
190

116

106



TABLE 45. --NUTRIENT, BIOCHEMICAL OXYGEN DEMAND, COLIFORM BACTERIA, AND SOLIDS WATER-QUALITY DATA FOR STATION 
06714100 THIRTY-SIXTH STREET STORM SEWER AT DENVER--CONT INUED

YFA3 JANUARY \<*7b TO l<J7f,

DATE 

OCT
06.., 
06.., 
06.., 
06.., 
06.., 
06.., 
06.., 
06..,

06.., 
06... 
06.., 
06.., 
06... 
06.., 
06... 
06.., 
06.., 
06.., 
06.., 
06..,

DATE

OCT 
06... 
06.., 
06.. , 
06.., 
06.., 
06... 
06... 
06... 
06... 
06... 
06... 
06... 
06... 
06... 
06... 
06... 
06. . . 
06. ., 
06... 
06... 
06...

TIMF.

1140
1145
1150
1200
1205
1210
1215
1220
1225
1235
1255
1305
1320
1330
1340
1350
1405
1420
1435
1450

1515

TOTAL
"JTTRO-
^FN
(N)

(«G/L)

5.5
5.4
4.8
3.3
4.7
4.1
4.7
4.5
4.3
2.9
3.2
2.9
2.3
2.8
1 .9
2.2
2.3
2.7
2.4
2.7
2.2

IMSTAN- 

TAN^O'IS 
TTS-

(CFS)

73
101
163
149
71
60
5?
40
34
36
60
71
So
SS
38
27
U
11
7.4
4.8

2.6

DIS-
SOL-
VF|)-
PHOS-

PMORUS
(°)

<«G/L)

.78

.74

.78

.39

.31

.34

.33

.39

.44

.47

.38

.45

.35

.35

.34

.37

.60

.68

.46

.38

.34

TTTAL 
MI T^ATF. 

(\M
(*(»/!.)

.07

.02

.02

.01

.01

.00

.00

.01

.01

.01

.12

.24

.IV

.33

.35

.47

.52

.55

.50

.51

.55

TOTAL
09THO
CHOS-
PHORUS
<p)

(MG/L)

.63

.41

.50

.22

.13

.13

.13

.13

.15

.17

.15

.15

.15

.14

.14

.15

.25

.31

.21

.20

.17

TOTAL 
MTTUITF 

(N)
<M,;/ L )

.02

.02

.01

.01

.00

.01

.01

.00

.00

.00

.15

.09

.10

.Oft

.06

.05

.05

.03

.08

.09

.07

DIS
SOL
VED

ORGANIC

CARROM
(C)

(MG/L)

49
44
37
44
38
35
38
41
38
25
30
24

-_
--
--

20
.-

22
-_
--

25

TOTAI. 
NJITRIT? 

PLUS 
NI TRATr

<M(VL)

.09

.04

.03

.02

.01

.01

.01

.01

.01

.01

.27

.33

.29

.41

.41

.52

.57

.59

.59

.60

.62

SUS
PENDED

ORGANIC
CARHOM
(C)

<MG/L)

   

48
..

43

30
31
26

-.
20
24
26
17

__
._
--

19
._

2.2
..
--

27

AMMOMT A 

(M)
MB/U

1.8
1.7
l.V
1.1
,7R
.71
.4P
.50
.55
.48
.45
,tt?

.32

.40

.32

.26

.34

.60

.36

.44

.06

DIS-
so(,vFr>
SOLIOS
(RESI-
OUF AT
180 C)
(MG/L)

205
172
142
89
80
83
84
78
7*
78
68
62
57
53
52
53
59
59
62
67
77

THTAI

VJT 1 "0- 

(V)

MG/L)

3.6
3.7
2.9
2.2
3.9
3.4
4.2
4.0

3.8
2.4
2.5
2.2
1.7
2.0
1.2
1.4
1.4
1.5
1.4
1.7
1.5

TOTAL
NON-

PI I. T -
3M*l_F-

"ESTOUF.

(MG/L)

400
372
311
26*
210
165
137
84

111
69
76
75

114
120
137
99
80
71
67
43
66

TOTAL 
KJFL- 
OAHL 
NITRO- 
fiE N 
( N )

(*G/l>

5.4
5.4
4.8
3.3
4.7
4.1
4.7
4.5
4.3
2.9
2.9
?.6

2.0
2.4
1.5
1.7
1.7
2.1
l.H
2.1
1.6

VOL.
NON-

FILT-
"43LE
RESIDUE

<MG/L)

156
143
96

100
88
68
56
41
45
34
35
37
44
44
57
38
33
26
30
22
32

107



TABLE 45. NUTRIENT, BIOCHEMICAL OXYGEN DEMAND, COLIFQRM BACTERIA, AND SOLIDS WATER-QUALITY DATA FOR STATION 
06714100 THIRTY-SIXTH STREET STORM SEWER AT DENVER   CONTINUED

DATA, CALENDAR YF.AW IAN'IAHY 197 r TO fitC"-«-» c.» lift

DATE

FFR
U...
14...
14...
14...
14...
14...
14...
14...
U...
14...
14...
14...
14...
14...
14...
14...
14...

DATE

FFB
14...
14...
14...
14...
14...
14...
14...
14...
14...
14...
14...
14...
14...
14...
14...
14...
14...

TIME

0940
0950
1000
1015
1030
1045
1100
1115
1130
1145
1205
1230
1300
1330
1400
1430
1500

TOTAL
MITPO-
SFM
(N)

(^G/L)

5.9
5.3
3.7
4.0
4.3
5.7
6.7
6.7
4.3
5.2
6.3
6.1
5.4
5.0
5.5
5.9
5.5

INSTAN- 
TAMFOUS 

OTS- 
CHftUGE 
(CFS)

.41

.53

.81
?.2
5.9
«.7
9.5
9.7
8.7
8.4
7.4
5.9
3.6
2.H
2.0
1.8
1.8

OTS-
SOL-
VFO-
PMOS-

PHOPUS
(0)

(MR/L)

.74

.82

.91

.57

.38

.50

.64

.62
1.0
.69
.70
.67
.64
.77

1.0
1.3
1.4

TDTAL
Ml TPATE 

<\n
<^G/t. )

.82

.65

.28

.52

.31

.26
l.o
.HO

.27

.65
1.3
1.1
.59
.87
.91
.90
.71

TOTAL
03THO-
P-IOS-

PMOWJS
(P)

(MG/L)

.35

.47

.49

.22

.19

.IB

.43

.40

.41

.39

.34

.37

.29

.42

.59

.99

.80

TOTAL 
MITSITF 

( 1) 
(Mr, /| )

.78

.75

.36

.26

.22

.67

.33

.30

.?!

.32

.53

.35

.34

.43

.39

.40

.49

DIS
SOL
VED

ORG&NTT
CA^HOM
(C)

(MG/L)

^^
--

36
34
44
45
48
42
40
44
40
36
41
41
35
38
36

TOTAL 
NIT3ITF

PLUS
NITOATF 

(VI) 
(MG/L)

1.6
1.4
.64
.79
.53
.93

2.2
1.1
.48
.97

1.8
1.4
.93

1.3
1.3
1.3
1.2

SUS-
PF VIDEO

OWGANIC
CAR80VI

(C)
(MG/L)

^^
--

>25
1.7

15
>25
>25
>25
21
16
U
14
9.8

10
21
18
12

TOTAl 
AM^Ohl A 
VIIT-»0- 
GFM 
IN) 

(MG/L)

1.7
.6
.4
.3
.6
.2
.8
.4
,S
.6
.3
.5

1.5
1.6
1.8
1.8
1.6

DIS-
SOLVFO
SOLTOS
RESI
DUE AT
180 C)
(MG/L)

660
579
792
863
1710
2010
1«00
1570
1440
1280
1150
1200
1270
1050
908
829
7«3

TOTAL 
ORGANIC 
^TTBO-
GFM
(VI) 

("5/LI

2.6
2.3
1.7
1.9
2.2
3.6
2.7
4.2

2.3
2.6
3.2
3.2
3.0
2.1
2.4
2.8
2.7

TOTAL
fJOM-

FTLT-
5ARLF

3ESIDUF

(MG/L)

48
46
62
66

154
144
294
300
298
290
404
278
204
222
150
13**
108

TOTAL 
KJFL- 
06 ML 
fJIT»n-
GEN
(VI) 

(MG/L)

4.3
3.9
3.1
3.2
3.8
4.H
4.b
5.6
3.8
4.2
4.5
4.7
4.5
3.7
4.2
4.b
4.3

VOL.
\JON-

FILT-
PA3LF

RESIDUE

(MG/L>

48
46
58
60
80
132
122
142
124
124
172
128
104
98
80
110
100

108



Trace Elements

Initially (May to November 1976), a rather complete suite of 

trace elements was analyzed. These comprehensive analyses were made 

to determine what trace elements were present in the runoff, what 

concentrations could be expected, and in what phase particulate or 

dissolved--the trace elements occurred. Results of the analyses for 

the Littleton catchment area are presented in table 46 and for the 

Denver catchment area in table kj. Data are not available for the 

Lakewood catchment area.
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TABLE 47.--COMPREHENSIVE TRACE-ELEMENT WATER-QUALITY DATA FOR STATION 
06714100 THIRTY-SIXTH STREET STORM SEWER AT DENVER

QUALITY DATA, CALENDAR YFAR JANUARY 1976 TO DECEMBER 1976

DATE

APR 
85...

SEP 
ai...

OCT 
04... 
06...

TIME

0010

1625

0715
1130

INSTAN
TANEOUS

5IS-
CHARGE
(CFS)

TOTAL
ANTI
MONY
(SB)

<UG/L)

DIS-
SDLVED
ANTI
MONY
<SR)

( JG/L)

TOTAL
ARSENIC

(AS)
(UG/L)

DIS
SOLVED
ARSENIC

(AS)
(UG/L)

TOTAL
CAD
MIUM
(CD)

(UG/L)

DIS
SOLVED
CAD
MIUM
(CO)

(UG/L)

TOTAL
CHRO
MIUM
(CR)

(UG/L)

DIS
SOLVED
CHRO
MIUM
(CR)

(UG/L)

.40 

.50 

.19
18 50

3

6

1
20

10 100

110
340

140
80

DATE

APR 
25...

SEP
21... 

OCT
04...
06...

TOTAL
COPPER
<CU)

(UG/L)

DIS
SOLVED
COPPER
(CU)

(UG/L)

TOTAL
IRON
<FE)

(UG/L)

DIS
SOLVED
IRON
<FE)

(UG/L)

TOTAL
LEAD
(P8)

(UG/L)

120

30
280

6

11

16

11000

240
12000

80

230

90
500

1400

<100 
<100

DIS 
SOLVED TOTAL
LEAO
(PS) (LI) 

(UG/L) (UG/L)

13

20

13
42

OIS- 
SOLVFO 

LITHIUM LITHIUM
(LI) 

(UG/L)

20

20
10

20
0

TOTAL 
MAN 

GANESE
(MN) 

(UG/L)

410

20
400

DATE

APR 
25...

SEP
21... 

OCT
04...
06...

DIS 
SOLVED OIS-
MAN- TOTAL SOLVED 
GANESE MERCURY MERCURY
(MN) (HG) (Hfi) 

<UG/L) (UG/L) (UG/L)

90

20
160

.0 

.2

.0 

.0

.0 

.0

TOTAL
NICKEL
<NI)

(UG/L)

DIS
SOLVED
NICKEL
(NI)

(UG/L)

TOTAL
SELE-
MIUM
<SE)

(UG/L)

DIS
SOLVED
SELE
NIUM
(SE)

(UG/L)

TOTAL
ZINC
(ZN)

(UG/L)

DIS
SOLVED
ZINC
(ZN)

(UG/L)

<50 
<50

870

90
1200

50

100

50
290

111



The results of the comprehensive analyses indicated that most 

of the trace elements did not occur at concentrations large enough 

to warrant inclusion in subsequent analyses. Arsenic, copper, iron, 

lead, and zinc were detected at sufficient concentrations to warrant 

inclusion in subsequent analysis. The results also indicated that 

the particulate phase was considerably more prevalent than the 

dissolved phase. Thus, total phases of arsenic, copper, Iron, lead, 

and zinc (particulate plus dissolved phases) were determined in 

subsequent samples.

Based on the results of the comprehensive analyses, samples 

collected after February 1977 were analyzed for total concentrations 

of arsenic, copper, iron, lead, and zinc. Results of the analyses 

for the Littleton catchment area are presented in table 48, for the 

Lakewood catchment area in table 49, and for the Denver catchment 

area in table 50.
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TABLE 48. SELECTED TRACE-ELEMENT WATER-QUALITY DATA FOR STATION 
06710200 BIG DRY CREEK TRIBUTARY AT LITTLETON

[E indicates estimated, < indicates less than] 

*ATER QUALITY DATA* CALENDAR YEAR JANUARY 1977 TO OECFM^ER 1977

DATE

FF.8

IB... 
IB... 
18... 
16... 
18... 
IB... 
IB... 

JUNl 
11... 
11... 
11... 
11... 
11... 
11... 
11... 
11... 
11... 
11... 
11... 
11... 
11... 
11... 
11... 
11... 
11... 
11... 
11...

TIME

1050
1130

1525
1535
1545
1555
1605
1615
1625

1515 
15?5 
1530 
1535 
15*0 
1545 
1550 
1555 
1600 
1605 
1610 
1615 
1620 
1625 
1630 
1640 
1650 
1700 
1710

El.O 
E.50

3.3 
3.2 
2.5 
2.0 
1.9 
1.7 
1 .5

30
61
81
91
96
90
76
60
56
44
2<»
21
1? 
9.1 
7.0 
5.0 
4.1 
3.9 
3.4

7.7 
7.5 
7.5
7.4
7.5 
7.5 
7.5

6.5
6.6
6.7
6.8 
6.7 
6.7 
6.7 
6.7
6.7
6.8
6.7
6.8 
7.0 
6.8 
7.0 
7.0
6.9
7.0 
7.2

TOTAL
ARSENIC

(AS)
(UG/L)

15
9

10
4
2
4
7
6
6

6
9

12
10
7
6
6
4
3
6
6
4
4
6
3
5
3
3
3

TOTAL
COPPER
(CU)

(UG/L)

30
30

30
20
20

<10
20
20
20

3U
60
70
70
60
30
30
20
20
30
20
20

<10
30
20
20
40
20
20

TOTAL
IROM
(FE)

(UG/L)

11000
10000

. _
--
-.
..
..
--
 

6400
20000
15000
16000
9200
7500
8600
5400
4300
6700
6000
5500
4000
7900
3600
5100
3900
2BOO
2400

TOTAL
LEAD
(PB)

(UG/L)

1200
1000

500
200
200
200
300
300
300

400
9UO
800
800
500
300
400
300
200
300
300
200
200
200
100
200
100
100
100

TOTAL
ZTNC
(ZN)

(UG/L)

340
270

310
100
90
90

180
170
150

180
410
370
290
240
150
180
130
110
120
130
120
70

120
80
100
210
80
60
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TABLE 49. SELECTED TRACE-ELEMENT WATER-QUALITY DATA FOR STATION 
06711635- NORTH AVENUE STORM DRAIN AT DENVER FEDERAL CENTER, AT LAKEWOOD

QUALITY DATA* CALFNPAR YEAR JANUARY 1977 TO DECEMBER 1977

DATE

APR 
12... 
12... 
12... 
1?... 
12... 
12... 
12... 
12... 
1?... 
12... 
!2... 
12... 
12... 
12... 
12... 
12... 
12... 
12... 
12... 
19... 
19... 
19... 
19... 
19... 
19... 
19... 
19... 
19... 
19... 
19... 
19... 
19... 
19... 
19... 
19... 
19... 
19... 
19... 
19...

TIME

1518 
1S22 
1526
1533
1534 
1538 
1542 
1546 
1550 
1554 
1S5H 
1602 
1610 
1618

1650 
1730 
1800 
1H30 
1410 
1415 
1425 
1435 
1445 
1455 
15>)5 
1520 
1535 
1550 
1605 
1620 
1635 
1650 
1705 
1720 
1735 
1750 
1805 
1820

INSTAN 
TANEOUS

DIS
CHARGE
(CFS)

1.2
2.4
3.3
3.1
2.9
2.6
2.3
?.2
2.5
2.5
'.5
2.3
2.3
2.5
2.3
2.0
1.2
.70
.30

1.0
1.3
1.5
1.7
2.0
2.3
3.1
2.8
3.3
2.9
2.6
2.6
2.6
2.3
2.5
2.0
1.7
1.6
1.9
2.5

PH

( JMITS)

7.0
7.2
7.3
7.4
7.3
7.4
7.4
7.4
7.4
7.5
7.6
7.5
7.6
7.3
7.2
7.2
7.1
7.2
7.1
8.1
8.0
3.1
8.3
8.3
8.2
8.4
8.5
8.5
8.5
8.4
8.6
8.5
8.6
8.6
8.4
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8.3
8.3
8.3
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(UG/L)

26
--
25
20
21
30
29
24
19
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19
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16
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15
15
12
12
15
17
18
14
14
15
12
12
10
10
8
7
6
7
6
8
6
8
7
9
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COPPER
(CU)

(UG/L)
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120
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80
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60
80
60
60
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40
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60
50
50
60
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40
40
40
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30
30
30
20
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40
30
30
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IRON
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39000
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49000
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Pest icicles

Samples for analysis of pesticides were collected manually and 

analyzed in U.S. Geological Survey laboratories. Results of the 

analyses for the Littleton catchment area are presented in table 51, 

and for the Lakewood catchment area in table 52. Data are not 

available for the Denver catchment area.
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DATA FOR USE WITH STORM WATER MANAGEMENT MODEL II

Data required to model various aspects of urban runoff in the 

three study areas using the U.S. Environmental Protection Agency's 

Storm Water Management Model II (Huber and others, 1975) were 

obtained from aerial photographs and topographic, drainage, and 

sewer-system maps. Data on subcatchment areas, street gutters, and 

sewer systems for the Littleton catchment area are presented in 

tables 53-5^ and on figure 3, for the Lakewood catchment area in 

tables 55"56 and on figure 4, and for the Denver catchment area in 

tables 57~58 and on plate 3- Transport data for the Denver 

catchment area are presented in table 59. Transport data for the 

Littleton and Lakewood catchment areas are not required for the 

model.

119



Table S3>~~Subcatchment data for Littleton catchment area fop use 
with Storm Water Management Model II

Sub-
catch
ment
no.

1
2
3
4
5

6
7
8
9

10

11
12

Gutter 
or pipe 
no. for
sub-

catch
ment

20
21
2k
22
23

26
31
25
27
27

29
32

Sub- 
catch
ment
area
(acres)

115
28
96
15
13

43
72
65
75
59

17
8.5

Width
(ft)

7,000
600

2,500
950

1,520

1,750
6,400
2,430
3,350
3,350

910
920

Percent
effect! ve
impervious

it. 6
21
26
5. ̂

20

27
0

24
26
21

32
19

Slope

0.035
.028
.033
.032
.029

.017

.044

.023

.035

.032

.036

.070

Land
use 1

U
S
S
U
S

S
U
S
S
S

S
S

Number
of

catch-
bas ins

0
0
2
0
0

2
0
1
6
5

1
2

Total
length
of

gutters 2

71-4
84.9

310
17-3
41.3

131
0

236
284
191

74.2
24.0

S, single-family residential; U, undeveloped.
In hundreds of feet; for example, 71.4 indicates 7,140 feet.
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Table 5k.--Gutter or pipe data for Littleton catchment area for 
use with Storm Water Management Model II

Gutter
or
pipe

20
21
22
23
24

25
26
27
28
29

30
31
32

Gutter
or
pipe 
for

drain
age

21
22
23
27
27

27
27
28
30
30

32
32
- -

Geo

metry 1

T
T
T
T
T

T
T
C
C
T

T
T
T

Bottom
width of
gutter 

or pipe
di ameter

(ft)

50
5.0
6.0

50
2.0

2.0
1.5
4.5
6.0
2.0

1.0
20
1.0

Length
(ft)

3,500
600
950

1,520
2,500

2,430
1,750
3,350

400
910

600
3,200

460

i n
S lope,

foot per

Left-
hand

Invert side

0.020
.021
.021
.012
.017

.010

.014

.018

.015

.026

.025

.035

.020

44
3.5
1.7
1.0
0

0
0

----
____
0

10
7.5
2.0

foot

Right-
hand
s ide

50
3.5
2.8
1.4

55

40
34

32

10
3.0
2.0

Material
type 2

NAT
NAT
NAT
NAT
AP

AP
AP
RCP
CMP
AP

NAT
NAT
NAT

Mann i ng
n

va 1 ue

0.040
.040
.040
.040
.013

.013

.013

.016

.024

.013

.040

.040

.040

: C, circular; T, triangular.
2AP, asphalt pavement; CMP, corrugated metal pipe; RCP, reinforced 

concrete pipe; NAT, natural.

121



EXPLANATION

CATCHMENT AREA BOUNDARY

SLJBCATCHMENT AREA BOUNDARY 
AND NUMBER

GUTTER OR PIPE AND NUMBER

Figure 3. Features related to use of Storm Water Management Model II for the catchment area 
in Littleton drained by tributary to Big Dry Creek.
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Table 55.--Sub catchment data for Lakewood catchment area for 
use with Storm Water Management Model II

Sub-
catch
ment
no.

1
2
3
4
5

6
7

2 ln

Gutter 
or pipe 
no. for
sub-

catch
ment

10
12
12
13
20

15
21

commerci
hundreds

Sub- 
catch
ment
area
(acres)

9.
9.
9.
7.
6.

14
21

al;
of

5
4
3
0
5

1

M, mul
feet;

Width
(ft)

900
805
805
585
305

490
,070

t i fami

Percent
effect i ve
impervious

12 0.
41
35
48
17

52
12

ly resident
for example, 27.5

S

090
045
030
070
045

045
050

ial ;
ind

lope

U
M
M
M
U

C
U

U,

Number
of

Land catch-
use 1 basins

2
3
1
2
0

3
2

undeveloped.

27
34
36
46
3

24
23

Total
length
of

gutters 2

.5

.0

.8

.7

.0

.8

.2

icates 2,750 feet.

Table ^.--Gutter or pipe data for Lakewood catchment area for 
use with Storm Water Management Model II

Gutter 
or

V ' Hc
Gutter for

or
pipe

10
11
12
13
14

15
16
17
18
19
20

21

drain
age

11
12
18
14
16

16
17
21
19
21
21

--

Geo
metry 1

T
T
T
T
T

T
C
C
C
C
T

C

1 C, ci rcular; T

Bottom 
width of
gutter 

or pipe
diameter

(ft)

2.0
1.7
2.0
2.0
1.0

2.0
2.5
2.5
3-0
3.5
2.0

4.5

, trapezoidal
e\

AP, asphalt pavement; CMP,
concrete pipe; NAT, natural .

Slope, 
in foot per

Length
(ft) Invert

900 0
195
805
585

1,025

305
490
70

590
235

1,070

460

corrugated

.030

.055

.035

.009

.030

.002

.006

.008

.035

.035

.006

.025

metal

Left-
hand
side

0
.6

0
0
.4

0

____

----
0

pipe;

foot

Right-
hand
si de

34
.6

16
42

.4

19
____
____

21

RCP, rei

Material
type 2

AP
NAT
AP
AP

NAT

AP
RCP
RCP
CMP
CMP
AP

CMP

nforced

Manning
n

val ue

0.013
.040
.013
.013
.040

.013

.016

.016

.024

.024

.013

.024
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Table 51.--Subcatchment data for Denver3 catchment area for 
use with Storm Water Management Model II

Sub- 
catch 

ment 
no.

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
2k
25

26
27
28
29
30

31
32
33
34
35

Gutter 
or pipe 
no. for 
sub- 

catch 

ment

1
3

11
12
30

33
31
34
5
7

14
69
35
36
37

38
74
71
73
65

155
102

9
20
10

22
24
26
28
15

75
130
39
66
67

Sub- 
catch 
ment 
area 
(acres)

69
34
25
28
66

29
23
75
40
37

27
27
20
20
28

26
27
31
47
12

8
44
41
39
28

42
25
11
25
20

24
30
19
19
17

Percent 
Width effective 
(ft) impervious Slope

2,400
2,300

650
1,200
4,500

1,330
700

3,700
2,360
2,420

1,700
1,650
1,400
1,380
1,360

600
1,000
2,400
1,200

720

35
1,800
2,200

905
2,130

2,630
1,325
1,090
1,750
980

890
450

1,070
1,030
1,360

30
31
8

14
20

30
25
35
28
83

35
45
49
46
45

96
89
66
78
75

70
48
29
24
44

31
28
21
24
37

35
53
85
97
97

0.027
.022
.025
.025
.011

.015

.014

.010

.021

.017

.020

.012

.005

.009

.004

.002

.004

.017

.009

.011

.015

.023

.015

.015

.008

.015

.007

.005

.019

.010

.003

.007

.010

.005

.022

Land 
use 1

S
S
U
U
S

S
S
M
S
C

S
M
M
M
M

C
C
M
C
C

C
C
C
S
S

S
S
S
S
M

M
M
C
C
C

Number 
of 

catch- 
basins

35
20
9

14
31

16
13
36
24
29

15
18
15
17
15

19
19
22
37
7

6
26
20
14
15

22
13
10
19
9

13
18
12
12
15

Total 
length 
of 

gutters 2

170
96.0
21.6
36.0

162

72.0
70.8

202
114
73.2

72.0
81.6
57.0
60.0
87.0

85.0
79.2
86.5
147
27.2

23.9
130
75.1

103
67.2

112
61.8
28.8
60.0
48.1

63.5
69.6
52.8
56.4
51.6
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Table 57. --Subcatchment data for Denver catchment area for 
use with Storm Water Management Model JJ--Continued

Sub- 
catch 

ment 
no.

36
37
38
39
40

41
42
43
44
45

46
47
48
49
50

51
52
53
54
55

56
57
58
59
60

61
62
63
64
65

66
67
68
69
70

Gutter 
or pipe 
no. for 
sub- 

catch 
ment

68
128
131
16
17

18
76
40
19
41

42
77
43
44
45

46
54
47
48
56

49
58
50
60
78

80
81
82
83
84

85
86
87
88
89

Sub- 
catch 
ment 
area 
(acres)

15
30
8

46
27

16
50
20
17
38

30
27
24
22
23

25
15
10
14
15

18
17
11
14
25

24
16
22
13
9

20
19
15
10
22

Percent 
Width effective 
(ft) impervious Slope

1,100
1,110
900

2,120
1,470

1,470
1,000
1,000
1,400
2,800

2,450
1,000
2,080
1,740
1,750

1,740
1 ,010

700
700
990

700
1,010
680

1,010
1,340

1,780
1,650
1,380
1,050
1,040

1,350
1,660
990
650

1,360

96
32
97
55
67

37
33
20
22
21

24
26
22
21
30

28
17
26
23
19

22
16
47
44
79

90
40
24
25
33

32
30
38
21
65

0.005
.014
.010
.006
.008

.013

.012

.003

.010

.018

.014

.011

.099

.014

.010

.012

.007

.016

.007

.006

.002

.007

.003

.006

.005

.003

.003

.002

.002

.002

.002

.003

.002

.003

.003

Land 
use 1

C
U
C
C
C

S
S
S
S
S

S
S
S
S
S

S
S
S
S
S

S
S
C
S
C

C
S
S
S
S

S
S
S
S
C

Number 
of 

catch- 

basins

4
22
4

24
16

14
27
14
14
29

26
18
20
18
18

16
11
9

11
11

13
11
8
7

16

22
14
73
12
10

18
18
12
10
17

Total 
length 
of 

gutters 2

36.0
86.4
19.2

117
74.7

51.0
148
52.2
46.2
98.5

80.0
84.0
63.6
39.6
55.2

67.0
39.6
27.6
34.8
42.0

45.6
37.4
36.0
49.8
63.0

63.6
45.6
59.4
36.0
25.1

48.0
28.8
37.2
29.3
52.8
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Table 57. --Sub cat aliment data for Denver catchment area for 
use with Storm Water Management Model II-- Continued

Sub- 
catch 
ment 
no.

71
72
73
74
75

76
77
78
79
80

81
82
83
84
85

86
87
88
89
90

91
92
93

Gutter 
or pipe 
no. for 
sub- 

catch 
ment

91
93
9^
95
96

97
98

504
500
99

501
502
51
62
52

63
53
64

160
164

164
165
166

Sub- 
catch 
ment 
area 
(acres)

21
19
43
14
25

22
18
17
17
14

22
16
11
14
12

16
10
15
38
18

15
10
29

Percent 
Width effective 
(ft) impervious Slope

1,360
1,440
1,410
1,400
1,400

1,800
1,800
1,400
1,400
1,880

1,400
1,030

700
990
670

990
670

1,010
4,200
1,300

1,000
1,100
1,700

69
41
45
32
28

32
24
41
29
48

34
32
44
23
20

20
25
38
27
29

28
25
34

0.004
.003
.004
.002
.002

.004

.006

.004

.004

.022

.002

.003

.003

.008

.006

.007

.006

.003

.004

.004

.002

.002

.002

Land 
use 1

C
C
C
S
C

C
C
C
C
C

C
C
S
S
S

S
S
S
S
C

C
C
1

Number 
of 

catch- 

basins

15
17
36
14
19

18
17
17
17
8

20
15
10
10
8

12
8

11
26
9

14
9

14

Total 
length 
of 

gutters 2

55.2
39.0

112
42.1
60.0

51.6
45.5
44.4
42.0
42.0

61.2
38.5
28.7
42.0
34.8

43.7
20.4
37.2
98.5
49.0

41.9
22.8
78.0

1 S, single-family residential; M, multifamily residential; C, commercial; 
, industrial; U, undeveloped.

2 ln hundreds of feet; for example, 170 indicates 17,000 feet.
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Table 58. --Gutter or pipe data for Denver catchment area 
for use with Storm Water Management Model II

Gutter 
or 
pipe

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30

31
32
33
34
35

Pipe 
or 

inlet 
for 

dra in- 
age

2
4
4
6
6

8
8

101
101
103

13
13

154
154
104

104
105
106
107
21

23
23
25
25
27

27
29
29

508
505

32
506
506
119
120

Geo 
metry 1

C
C
C
C
C

C
C
C
C
C

C
C
C
C
C

C
C
C
C
C

C
C
C
C
C

C
C
C
C
C

C
C
C
R
C

Bottom 
width of 
gutter 
or pipe 
diameter Height 

(ft) (ft)

1.5  -
2.2    
2.0    
2.5   -
1.7   

2.7
1.8 ----
2.7
1.8
4.0

1.8 ----
2.0   
2.0   
1.4 ----
1.1   

1.9
1.4 ----
1.3   
1.3   
1.3

1.8 ----
1.6 ----
2.5
1.8 ----
2.8

1.5   
2.8 -  
1.5  -
2.8 ----
1.0   

1.4 ----
1.8 ----
0.8 ----
4.3 2.83
1.5 -  

Length 
(ft)

1,660 0
1,280
2,300

590
2,360

550
2,420

620
1,400
1,070

650
1,200

550
980
980

1,720
1,470
1,470
1,400
880

600
1,370

790
1,050

780

970
450

1,060
660

1,650

660
1,120
1,330
2,660
1,400

I nvert 
slope

.011

.020

.011

.016

.009

.018

.008

.017

.013

.005

.005

.007

.027

.013

.012

.014

.021

.019

.017

.007

.014

.008

.005

.013

.007

.006

.010

.010

.009

.010

.008

.010

.025

.005

.013

Material 
type 2

RCP 0
RCP
RCP
RCP
RCP

RCP
RCP
BR

RCP
BR

RCP
RCP
RCP
RCP
RCP

RCP
RCP
RCP
RCP
RCP

RCP
RCP
BR

RCP
RCP

RCP
BR

RCP
BR

RCP

RCP
RCP
RCP
BR

RCP

Mann i ng 
n 

val ue

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016
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Table 58. --Gutter or pipe data for Denver catchment area 
for use with Storm Water Management Model JJ--Continued

Gutter 
or 
pipe

36
37
38
39
4o

41
42
43
44
45

46
47
48
49
50

51
52
53
54
55

56
57
58
59
60

61
62
63
64
65

66
67
68
69
70

Pipe 
or 

inlet 
for 

drain 
age

121
122
123
124
508

108
109
110
111
112

113
114
115
143
156

157
158
159
55
57

57
59
59
61
61

161
161
162
163
27

125
126
127
70
72

Geo 
metry 1

C
C
C
C
C

C
C
C
C
C

C
C
C
C
C

C
C
C
C
C

C
C
C
R
C

R
C
C
C
C

C
C
C
C
C

Bottom 
width of 
gutter 
or pipe 
diameter Height 

(ft) (ft)

1.5 ---- 1
1.4 ---- 1
1.5 ----
1.5 ---- 1
1.4 ----

3.5 ---- 2
1.6 ---- 2
1.3 ---- 2
1.5 ---- 1
1.5 ---- 1

1.5 ---- 1
1.3 ----
1.5 ----
1.3 ----
1.3 ----

1.3 ----
1.0   
1.0   
1.3 --- 1
1.5   

1.3 ----
1.8 ----
1.3 ---- 1
3.0 2.0
1.3    1

3.0 2.0
1.4 ----
1.4 ----
1.4 ---- 1
1.4 ----

1.5 ---- 1
1.4 ---- 1
1.0   
1.3 ---- 1
2.2   

Length 
(ft)

,380 0.
,370
370
,070
710

,800
,100
,080
,740
,730

,740
870
730
820
700

720
710
670
,050
450

900
470
,050
460
,010

460
990
990
,040
720

,030
,400
340
,650
540

I nvert 
s lope

012
010
008
006
012

006
011
013
008
006

006
010
008
011
006

007
011
019
004
012

005
010
009
003
007

005
005
004
004
026

009
009
015
015
015

Material
type 2

RCP 0
RCP
RCP
RCP
RCP

RCP
RCP
RCP
RCP
RCP

RCP
RCP
RCP
RCP
RCP

RCP
RCP
RCP
RCP
RCP

RCP
RCP
RCP
BR

RCP

BR
RCP
RCP
RCP
RCP

RCP
RCP
RCP
RCP
RCP

Manning 
n 

val ue

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016
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Table 58. --Gutter or pipe data for Denver oatohnent area 
for use with Storm Water Management Model II-- Continued

Gutter 
or 
pipe

71
72
73
74
75

76
77
78
79
80

81
82
83
84
85

86
87
88
89
90

91
92
93
94
95

96
97
98
99

500

501
502
503
504
505

Pipe 
or 

inlet 
for 

dra in- 

age

72
132
132
132
130

129
133
79

134
134

135
136
137
138
139

140
141
142
90
92

92
507
507
145
146

147
148
149
503
151

152
153
150
150
174

Geo 
metry 1

C
C
C
C
C

C
C
C
C
C

C
C
C
R
C

C
C
C
C
C

C
C
C
C
C

C
C
C
C
C

C
C
C
C
C

Bottom 
width of 
gutter 
or pipe 
diameter Height 

(ft) (ft)

1.5
2.5   
1.6 ----
1.4 ----
1.6 ----

1.3  -
1.3   
1.6 ----
2.5   
1.6 ----

1.5
1.5   
1.4 ----
6.3 4.17
1.5

1.4 ----
1.5   
1.1   
1.5   
2.0   

1.6 ----
2.5 -  
1.6 ----
1.8 ----
1.8

2.1   
1.8   -
1.6 -    -
1.3   
1.6 ----

1.7   
1.4 ----
2.0   
1.6 ----
3.4

Length 
(ft)

1,320 0
1,210
1,180
1,000

890

1,000
980

1,340
480

1,380

1,410
1,380
1,040
1,010
1,370

1,660
990
650

1,400
500

1,400
510

1,440
1,410
1,400

1,380
1,400
1,400
970

1,390

1,400
1,030

310
1,400

550

Invert 
slope

.014

.014

.020

.008

.008

.016

.013

.013

.003

.016

.014

.014

.010

.006

.017

.011

.009

.007

.007

.008

.008

.006

.010

.012

.009

.008

.013

.013

.006

.014

.014

.018

.003

.015

.004

Material 
type 2

RCP 0
RCP
RCP
RCP
RCP

RCP
RCP
RCP
RCP
RCP

RCP
RCP
RCP
RCP
RCP

RCP
RCP
RCP
RCP
RCP

RCP
BR

RCP
RCP
RCP

BR
RCP
RCP
RCP
RCP

RCP
RCP
RCP
RCP
RCP

Manning 
n 

value

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016
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Table 5^---Gutter or pipe data for Denver catchment area 
for use with Storm Water Management Model JJ--Continued

Gutter
or
pipe

506
507
508

Pipe 
or 

inlet
for

dra i n-
age

17^
145
171

Geo
metry 1

C
C
C

Bottom 
width of 
gutter
or pipe
diameter

(ft)

2.5
2.5
2.5

Height
(ft)

____

_ _ _ _

Length
(ft)

360 0.
960
360

Invert Material
slope type

006 RCP 0.
007 RCP
004 RCP

Manni ng
n

val ue

016
016
016

C, circular; R, rectangular.
RCP, reinforced concrete pipe; BR, brick.
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Table S3-"Transport data for Denver oatonment area 
for use with Storm Water Management Model II

Sewer 
ele 
ment

201
202
203
204
205

206
207
208
209
210

211
213
214
215
216

217
218
219
220
221

222
223
224
225
226

227
230
233
234
235

236
237
238
239
240

Up 
stream 
sewer 
or 
inlet

101
102
173
154
155

103
104
170
105
106

107
171
172
108
109

110
111
112
113
114

115
143
132
130
179

180
174
119
120
121

122
177
123
124
125

Geo 
metry 1

C
C
C
C
R

R
R
R
R
R

R
C
R
C
C

C
C
C
C
C

C
C
R
R
R

R
R
R
R
R

R
R
R
R
R

Diameter Height 
(ft) (ft)

3.3
4.0
4.2
3.0
-- -

___

---

___

___
3.5

5.0
5.0

5.2
5.2
5.3
5-3
5.3

5.3
5.3

___

___

---

---

___

 

___

---
---
2.0

4.0
4.0
3.5
3.5
3.5

3.5
___
3-0
---
---

___

---

---

___

3.0
3.0
3.0

3.0
2.8
2.8
2.8
2.8

2.8
3-3
3.3
3.3
3.3

Width 
(ft)

___
___
---
---
3.0

6.0
6.0
5.3
5-3
5.3

5.3
___
4.5

---

___

___

___

4.5
4.5
4.5

4.5
4.3
4.3
4.3
4.3

4.3
5.0
5.0
5-0
4.9

Length 
(ft)

690
400

1,220
1,200

550

1,150
670
600
450
430

430
620

1,700
450
450

450
450
450
470
440

460
150

1,830
1,130
400

450
2,300

610
550
530

620
1,150

560
600
480

Invert Materia 
slope type 2

0.013
.012
.005
.008
.021

.004

.005

.018

.011

.011

.011

.006

.006

.008

.008

.008

.007

.007

.007

.007

.007

.006

.006

.014

.010

.013

.004

.007

.007

.008

.010

.004

.004

.008

.014

BR
BR
BR
BR
BR

BR
RCP
BR
BR
BR

RCP
BR
BR
BR
BR

BR
RCP
BR

RCP
BR

BR
BR

RCP
RCP
RCP

RCP
RCP
RCP
RCP
RCP

RCP
RCP
RCP
RCP
RCP

Mann ing 
1 n 

val ue

0.016
.016
.016
.016
.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016
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Table 59. --Transport data for Denver oatohnent area 
for use with Storm Water Management Model II--Continued

Sewer 
ele 
ment

241
242
243
244
245

246
247
248
249
250

251
252
253
254
255

256
257
258
259
260

261
262
263
264
265

266
267
268
269
272

273
274
275
276
277

Up 
stream 
sewer 
or 
inlet

126
127
178
128
129

133
134
135
136
137

138
139
140
141
142

181
156
157
158
159

161
162
163
160
183

184
185
164
165
145

146
147
148
149
150

Geo 
metry 1

R
R
R
R
R

R
C
C
R
R

R
R
R
R
R

C
C
C
C
C

R
R
R
R
R

R
C
C
C
R

R
R
R
R
R

Diameter Height 
(ft) (ft)

___
___

---
___

___
3.3
3.8
---
___

___
___
___
___
___

6.8
6.8
6.8
6.8
6.8

___
___
___
___
___

___
6.8
6.8
6.8
___

__ _
___
___
___
___

3.3
3.3
3-3
3.3
3.8

4.2
___
___
3.5
3-5

5.0
5.0
5.0
5.0
5.0

___
___
___
___
___

2.3
2.3
2.5
2.5
2.0

2.0
___
___
--_

3.3

3.5
3.5
3.5
3.5
4.0

Width 
(ft)

4.9
4.9
4.9
4.9
5.6

6.3
___
___
5.3
5.3

7.5
7.5
7.5
7.5
7.5

___
___
___
---

4.4
4.4
3.8
3.8
3.0

3-0
___
___
___
4.9

5.3
5.3
5.3
5.3
6.0

Length 
(ft)

460
600
520

1,170
980

1,070
430
510
480
520

470
500
480
480
980

300
450
450
440
400

460
450
400
630
380

25
220
380

1,020
480

480
480
480
480
480

Invert Materia 
slope type 2

0.010
.008
.007
.007
.010

.006

.003

.003

.003

.004

.003

.003

.003

.003

.003

.006

.005

.005

.005

.005

.003

.004

.003

.004

.019

  337
.005
.007
.007
.004

.002

.002

.004

.004

.002

RCP
RCP
RCP
RCP
RCP

RCP
RCP
RCP
RCP
RCP

RCP
RCP
RCP
RCP
RCP

BR
BR
BR
BR
BR

RCP
RCP
RCP
BR
BR

BR
BR
BR
BR
BR

BR
BR
BR
BR
BR

Mann ing 
1 n 

val ue

0.016
.016
.016
.016
.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016

.016
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Table 59- --Transport data for Denver catchment area 
for use with Storm Water Management Model

Sewer
ele
ment

278
279
280
281
282

283
284
285
286

Up 
stream
sewer
or
inlet

151
152
153
131
166

186
187
188
189

Geo

metry 1

R
R
R
C
C

C
C
C
C

Diameter Height
(ft) (ft)

      4 0
      4 0

4^0
1.6
6.8

8.0
14.0
20.0
8.0

Width
(ft)

6.0
6.0
6.0
---
---

__ _
___
___
___

Length
(ft)

520
450

1,000
890
750

48
16
40
62

1 nvert
slope

0.002
.003
.003
.008
.007

.080

.080

.080

.007

Material
type 2

BR
BR
BR

RCP
BR

BR
BR
BR
BR

Mann i ng
n

val ue

0.016
.016
.016
.016
.016

.016

.016

.016

.016

1 C, circular; R, rectangular.
2 RCP, reinforced concrete pipe; BR, brick
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